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WD 2006/ 102150 PCT/ US2006/ 009852 ADHESI VE AND MARKI NG
COVPCSI TI ONS MADE FROM | NTERPOLYMERS OF

WOEOPYLEMNY a- OLEFI NS FI ELD OF THE | NVENTI ON [ THCTI%$2406/009852
invention relates to conpositions conprise at |east

one ethylene/a-olefin 5 interpolyners, nethods of
ADINESEVIG A2 MAREING CENYPOMTIOASIIAD B FROVIINEERPOLYMERS

composi tions hot nelt

adhesi ves, pressu?ﬁpétﬁ@hHQS@hﬁgﬁggﬂség and

|NVENTTON [ 2] An duREB G TR RO Sapabl e of |
ce capable o

hol ding solid materials (e.g,, adherents_ 10 or

[§ubst r dhissinversigatrelates Byccgmersﬁ@@s SOMBEs Aeast ouerrikylenedo-olefin

I C
e o L B e P AR e B bbbl T e he grappopiions
in applcetiorassuat fae hbiraslt adhesBal) prasud atnsitiyemiblsites, Meﬁa@lastic
and in EQypt between 1500-1000 B.C. The first adhesive
mar %ﬁf%ﬁ?oﬂg S ssued in about 1750 in Britain for a glue
made fromfish. Later, patents were issued for

adhesi ves using mAcRERONIDRIF TAR NEVEIPeRRS. fish,

starch, mlk profern or casern. 15 The developnent of
ynt het \/ I
)t e dige e (AP e B R USKAGE TSP | ffercos
or substrates) to gﬂhevrd:lycbah&cmattaehmmt Adhesivéshava bdahwitlely eeid siice

. res bi s esin si,| pxane
ancief 3R, AT bl oy BB AVAEEe O PRSI Bega kadbesives in
Baby]@ﬁldwﬁgebmrtsaoomlcycaylarha ¥t Bdt®Sen mto 1ebiB.adNes & Sidhesive
and pressure sensi tive adhesi ves. é_] Pressure
LS

patenkwasissuoddn g d 7§ in Qmmsf})r g@h@rraadeyfrcan hdh@tsr, petents were
lssuec[rﬁ)tr %Elﬁe% \%S MHH% tﬂﬁtupa I'l?bbeg fasgla% rbgpléss g\l\g SSFaSﬂl %ll’l or casein.

ressure s a

The da@kh&pslﬁéﬁt%f syt iaesite fpeh fReRtl og cdhﬁﬁ‘p‘hable& to many synthetic
Renovapbl e PSAs have been_ wi del K)’ used in re-

adhespss urly Anitiece posecainghtormaldehydesrepin tirqar foprapldghyde resins,

n a
epoxy TefiBE i ndIERAS tokfhs UEIoX s oy RAGERML bol ABRREL R,
polynizdisedylatas, polynethanes, iy I Bnaesrytates) hat mel biiessis/es and pressure
Sy, etic rubbers (e.g., styrene-butadi ene rubber
sensit §§§§|‘ @ SI'S), polyacryl ates, pol ynethacryl at es and
ol y- al ha ol efi,ns. d;g%e PSAs can be_sol vent - base
t er - BASSSYe SERSithYs & $1yess(y§{%§)ngene{aﬂy apgdhegive materlals which
bond AFRERIHESWRN AERLE P E&IRES AhMI& B %ﬁ“e?c%%rdﬁ%gu?(n 2%t Sdherents.
materials that ‘can be heated to a ne to hold
PSAsadh be peitnsanent gubispvatie sRemgmbtaeﬁ’SAmhavedmah wl'r@lyatmbd in re-
..soli.di fying. 30 cations,..t he bande
positigists huplicding, S o8 pOFARAE P F e Y FLCRES St generally
basedaﬁhﬂ&ﬂ?’ﬁeﬂ b tddRefiruhs bh @nesoﬁ%oﬂﬁﬁmm& BEselAlpo )ﬁﬂ@rs such
hot nmelt adhesives can be used in -1 WO 2006/ 102150
as natpEt rupbero syreipsB s Rbbesa(ves. q@yr@@@butgdwmmbh@ ($PR) and SIS),

polya\%?}a%ﬁ, §J>1§/mekh%n}é}fa%ﬁ Q%d‘ﬁ&gi ] égf\i}gr |f&63@<}fscc§ﬁ§tﬁ gét olﬁsbased

water@ﬂ@&ﬁoﬁh@ﬂmdssﬁt@msabl e di apers hospi t al pads,

[4] Hot-melt adhesives at ambient temperature are generally solid materials that
can be heated to a melt to hold adherents or substrates together upon cooling and solidifying.
In some applications, the bonded substrates can be detached by remeltmg the hot melt
adhesive if the substrates can withstand the heat. The hot melt adhesives can be used in 7
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fem ni ne sanitary napkins, and surgical drapes. These

hot nelt adhesives are generally based on a pol yner,
woOacdsifoesn, and a wax. Sorme conmon hot nelt adiresivge®e/009852

are based on polynmer 5 conponents including ethylene
based sem -crystalline polynmers such as ethyl ene-vinyl
Paperalarég%ﬁt% PeglisgingrsteigsAyminated worskpantlsykitbhes coyntertops, vehicles,

t hwl I [, SB
L e I 58 S S,
femirghy semiterymaphiis ead-sufdiodl dped. SBRse ﬁ@gﬁbﬂ lﬁ@l{esiv?% Ny gefl&rally based

and pol yur et hane

et g%ll aci éj ate copol yners (EEA)
on a plyes {ackHiercad otax. Mgye caaor et melbadhesivepare thasedfon polymer

' ' f 10 Jiquid .
com B R R B R AUSENEE ey B et ene vyt
acetatesmpolyatee (EVA) nd tihane tdw density @blye{h@len@SDEDPEm%&éﬂé 8168k

a tackifier and optionally at

t hat & ai aﬁ"l}{mﬂ' .
copolygits SFOAh & Agrieppisfientronsy S0 Qpelymasand styrehc butadicne-
! . T 0
styredd BBYY bS5 f,_@ﬁl@ll@n@ Gt | g&&?nﬁtet do?ﬁgfmaegyg:’tliﬁﬂ, éﬁﬁ(g?f%%hage

a silane-nodified petr res

reactiye aghesiyes ISR Y rene desirable podrecty o hbipelo pyHesives isahe absence of a
- xy-nedi f.i ed h ocar.bon resin, ;an ester-nodified
liquic SR eI R o SR it Sr ity ravivegieiopl.

i nation thereof. gg‘]& Despite the availability of a
[Rfari et YOG FBPORLIOPS Hgheaniajaa polsinees <t iagkifienand dpsignally at least a

filler €4 SpiNeABMai B uﬁézlaé},_tﬂcﬁ'hﬁgﬁa\?\}iét ﬂl%fl?nn%{;cgn\é&éhwnsg z‘rﬁ? ﬁcélgzg{er can be

.. hew adhesi ve conposition pro
a silagvopied et IVENTS i ON20h1Fe-Tingl abarempolyneneth aeeids

X vari spects of the inv ion. In ]
polyrE1E, B b8 o AEREPaR sin, o6 6tstmbaive T drocirbon resin,
a polyadeoSipblyais, Ga@imtihdbnakeredfeast one o

et hyl ene/ a-olefin interpolynmer and a tackifier. In
ert ai MeSpiRPUe APAabilit i 3 ki iti
[?nt erpolyner has a %\/l11 9'3/? RAYEI?{%% h}?gﬁ{%@%@{;&g &> Bboutre sensitive
adheszyes, angrogdepaintsghere apestill megdpfiirmew afthesive omstaitione svith

: ' ..and a density, d, in grans/cubic centineter,
1mproggcﬁ%)§§rélle% the nunerical values of T. and d correspond

to the relati oniﬂﬁi Tg} > ﬁggéa + 4538.5(d) -
2422.2(d)2. [1] i i ts,

thyl ene/ a-ol efin interpolyper in the adhesive
7 he gfrecpemgipngd Begds cai he mebyvanous arpectsradithabout

onposi
. i . i i heat. of
o AR L 5 e g FPAELER B F oo oo o

least qpegthydene@eplfin dntepoljmidarnad asmkifiee. [reoqtaiménib&liments, the
LEf bet t I t .DSC dth
e 55 SR 57530 Keroroe
1 . o, 1 »y 1
meltinggknt, THeh ﬂbﬁeéd"@el@ﬂ&%ﬂ%@iemé’i@kﬁiﬁ% gcf%m%r%%? %ﬂ@}h& ve

the followi ng relationships: + 62.81
Whereffbfﬁeﬂlﬂmegﬁééafﬁbaes phhn apdd somespongta the tdatichiship: AT > 48C
for AH greater than 130 J/g, 5 wherein the CRYSTAF
peak is det eflm PRI ndSRS(Hpa’s2B2dgr cent of the

cunul ative polyner, and if | ess than 5 percent of the

[1bol ynmeh teamirembatiiments, el enelRYSHAMmBERKmer in the adhesive
compositions provided herein has a M,,/M, from about 1.7 to about 3.5, and is
characterized by a heat of fusion, AH in J/g, and a delta quantity, AT, in degrees Celsius
defined as the temperature difference between the tallest DSC peak and the tallest
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then the CRYSTAF tenperature is 30C. [9] In certain
enbodi nents, ethylene/a-olefin interpolyner in the
weadb@sioyso conpositions provided herein is PCT/US2006/009852
characterized by an elastic recovery, Re, in percent
at 10 300 percent strain and 1 cycle neasured with a
CRY ST dpeak swisreinshaieumsridahy dfies ety A her e ths| felloing
terpolynmer, and a density, d, in granms/cubic
Ymeter, wherein the nunerical values of Re and d

satisfy the follow rel ati onghi p whe

ot Ay PendP R 875 Hheedy Grepra e et B uniei P VB  r e

of a cross-linked Ehase: Re >1481-1629(d), Re

>1491- 1629( diT REB°SfgoAHmssagrdhan 3062 »1511- 1629( d) .

15 [10] In certain enbodiments, ethylene/a-olefin |
whereinrthe CROTIvelF péak is Hetermained i1sing atdleanh § Petdeninef the eymnelatve

her ei n.,.has, a | ecul fracti keh,.
oot LB R el B e A R R O PSR B
then tie"GRESTAF té@fPeraturd RHo°che fraction has a nol ar
conononer content of at |east 5 percent higher than

[9# Rter@in EnSRARak RIS 16 RN ShiBdoBMEer iR IR 4Bk

raction eluting bet'ween the sane tenperatures,
compasktime iprovddddoherdin iorharactsized by Ad elastiq 1990 vens Re, in percent at

i nterpal yner h t he sanme,Cco S n mel t
300 g AR ARG L oy O ST Do re g REl AR R

ethyleh&/8-0MrR RtRpolyHer, hndk dehsity] 8, ingedrsgaibiotentihtterpivhérbim the
et hyl ene/ a-ol efin |nterpol n_certain

numeAb SR Aoeh LS arst b A gl RS HIosE i HRB e isienepsolefin

. | i . pory

inerpfET R RO Sl T T L B ™ e ol e a
R PR - RO PSR RE 7 DS RS i 3 -
(UDRe e bt S bRy Sae/ Sl aRRRLTasp dus apgeive

compHEfiGshrbAde PhdFBin @Gy h Aolddufs taelonMvhich cBlieH iRswoel 402€mnd
40C and 130C when fractionated usi ng TREF

130°Cowherazacsionzted using (IR, ehesaqterigediin fhak e Trackipp bis mmolar

i ndex Q I =
comobiiEonflsnEy 38R B e Sl kR EPY  cmparpléfndom
ethylepeedipaBmic fraetibry tlating betoked the samt esrmodratomes, whertinesaid

adhesi ve conpositions pr ogi ded herein has ggg acs{ﬁr%ge
comppiablerandogegthyicas tnuepeaieT hay Be site cmenpmelise ard hasyt RRl
i a H10
e e R A R A G e R
percentoofjibatiof ileretiprlend/ ctelt finenteipolymsera 5 hot nelt adhesi ve,

a pressure sensitive adhesive or a thernoplastic

[1TRr Ki N@n cetaip embbdiatents| dthylene/oai¢fai inteepdipdeninrthe adiekiye
a-qglefin in the ethylene/a-olefin_ipte r.is
compesifiprsiroviged ?}Fié‘rﬂﬂ,s%fto-r?ﬁ?t%ﬂ%‘i“ﬁ@tﬁé%réﬁf%&%@ﬁéﬁomge

st » \ i LGisZ °C) is in the
mod e B e S e T R e i
rangeadabaitrl : Ettbabdut®it s, t he et hyl ene/ a-ol efin

i nterpolyner in the

[12] In certain embodiments, ethylene/u-olefin interpolymer in the adhesive

L
relatloe

compositions provided herein has a molecular fraction which elutes between 40°C and
130°C when fractionated using TREF, characterized in that the fraction has a block

index of at least 0.5 and up to about 1.
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conpositions provided herein has a nunber average
nmol ecul ar wei ght, M, of from about 500 to about

wobQ0e0s0[ 17] I n certain enbodi ments, the PCT/US2006/009852

et hyl ene/ a-ol efin interpolyner has a nelt index in
t he range of about 1 to about 5000 g/ 10 m nutes, about
[Blt 0 aHB$ertziogmbgfingentsi sthylenoloeslelin irddrpolynfr frothakbdhasive

. 47 s, measur ed cprdjng t STM D- 1238,

compE3n PSR 5e FRe BERR I ehButordrzend fild i o
aboutl.0yhé 8 &lolecl £ et disGitBloy nlﬁl"w/l\/ﬁlagre@tefrﬁiah abBglepa i n

the range of about 0.1 to about 2000 g/ 10 m nutes

asur g¢ ces i T, i1l o

0 2 e B e/t hb Aled hrcin s a
hot melttaghesies, 8 pegsedrie sensitiveradbésiveeor dthsmeopiastit mankiag i n t he
compr 91?}83 of about 1 to about 1500 20 g/ 10 m nutes, about

P8 about 1000 g/ 10 minutes or about 5 to about 500

/10 mi.nutes .. measyr ed cording to ASTM D- 1238 )

[ JRgedsip smbodireats, el&j?l%ﬁﬁ H&g}et Wenelonplstin indprpelymends
tyrei®d, PydpS TRt ar-phighd, N -1 Mg {0 | ' e
) yrer ag (Ieﬁof _aboutFﬁé r51 }%eggg%gﬁ({dég%’ %?ﬁh}?ﬁlﬁngegeggﬁg%g%é,?o

decenep 1 Athsadigee ¢p ai@mhinatioashereeSur ed according to ASTM

D- 1238, Condition 190C/2.16 kg. 25 [18] In one
[leibodi fewkertain kmbodiereats, tidetisyléne/mblefifénterpolymer in the

et.hyl ene/ a- ol ef j i nterpolyner is fromabout 0.85 to
°°mP8?1§§nSg9r8¥f38$ h?rFBﬂ*?"‘é BAHbST @%ﬁ% molgeargyeight, Mugpt frem
aboutcF0 Ut uPoR 300 d0gENt S, the range of the

et hyl ene/ a-ol efin interpolynmer in the conpositions

1iovid L1 S % %, b
e 9Bl A e ORI e
indexgnifediangmefsabotihetoetboyt 008/ git @mixhites, aiiue LpO kYFR 200G gi10

TS TN T e
Condftieh/1962008/6029 88 dthel 2Rbodithen R tRie g@éc?g%!)l@ﬁmlﬁe bBher

amount of tackifier in the adhesiv OSItiong s n
has a melt indgyga the wrgadbabous0d to abine 3000 940 myinues gistsunéd t he

b N ) Thodi ¢ ¢
accorfifib B ASTRIPLPIS, Cnailibn S50 B P st SibS Do e
ethylaleatblefl0 terpolyaieg his elthrddkah @he ©AFIPOSLION 0 aboli21d00

certai n_enbodi ments, the tackifier is at | east one

In
&/10 mgpnutes phoiyf 2 fo aheyt 1R/ ) einytessoraboyt 3fo/herbF0e/10 minutes
measBENEAREHEOT ASTTVEDL ﬁr38,oéor§}ﬁﬁ 0o /%. F@Q%f hedHsin: a
copol ymer~or terpolyner of nature er pene; a
emboginteptse theentley leresi-nlefin imtetpptinogdaat kit inddxyinehPemnge of about

esin; henolic, nodified terpene resin or a )
3 10 R Dot PGS Pl o Shone LG 10 il prrsered agpording to
ASTMYxI 234, iCRRation 1byar/oqandon resin or a hydrogenated
derivative 10 thereof; an aromatic hydrocarbon resin

18] 2 hydroosness VAL : offBl ©
_ [ n{)di fied all pﬁ%t &gﬁ%fﬂeccﬁr%*aogqe%%ﬁg@ﬂge ﬁ@glreg%rcg%ﬁ# resin
interpotymer /oo gbowtt (85 todk88 wat ow frotuboend.86 ar 0.875 g/cc.

conbi nation thereof. Wien the tackifier is an

[18] i phain certaliy elhbedifdents, the $arge off theCllily 1By & oRlfinl i8R olymer
e

. five cgarbon atons. In certain enbodi nents, th
in the cgrIppsIfigns lea‘éldﬁd%smééﬁpmh@g‘t b¥irte alapiaP%thy weight of the

total BhfpRLiEbn! HALrBH embodiments, the ethylene/u-olefin interpolymer is in the
range from about 15% to about 30% by weight of the total composition.
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15 [22] In certain enbodi nents, the adhesive
conpositions provided herein conprise an additive

weeb@cierdof rom t he group consi sting of plasti cPZEMNUS2006/009852

oils, waxes, antioxidants, UV stabilizers, colorants
or pignents, fillers, flow aids, coupling agents,
[20d os i ilAKeHRIn sbadismentsy thieaotant of tagafieminttiss adiesive

eof. ln.certai odi.nents, th
compEONBLTTHh ATl ot MR Lo el O e WY qui o
comppsitipiuireseetai entbodferas)theé faakifienistgiéeROh thd 2ake fBm about
., cert mﬂg/enbodl_ ments, the conpositions, further
20% oAbt ‘Lo By Resight efithg totakcampsisitiont eum wax, a | ow
nol ecul_ar wei ght é)pl yet hyl ene or pol ypropyl ene, a
[24Y nt hetln gertaipgmbedimshisotheftackifivanis atdedse emanabe, natural and

: ab I : l e
modi{EOEHAT BLURY! oot BuPhran Filor R i aeiniy
copolpminor tefpotyneaiof hatufsnerpefe; a%o%_lﬁ&ipﬁl‘i‘é fe8in'br G ERALS

the wax is a | ow nol ecul ar wei ght pol yet hyl éne or
polyterpencipsps 4 ehrachamodiicd terpeasaiesinve pdydrogohated derivaties ght

th . /ol e, The wax, cap .be.

e a0l 5o 5 B S e

thereafD % bromatisdiytiroéafoh yesive by drbgdrladtdetiahtiveARROSH: hih ON.
t he conposition further

ar"m"lé‘%%‘?‘iiﬁ%‘_gae‘%%i BOE TGP Rais by drorarsnuboR Puiahy dresenatsd
derivadive Sieéofl & 4 OEnBiARER tﬁé@%?. g\g&)@bg{e &%ﬁgﬁ%&% %.x{ @@Qﬁg E al 1%

or about 0.05% to about
hydrogagghewsisin, grean haveud]@O0HYE GRUGOHGT) LERHAGH SASRSRents, A0
. e i odi ments, .the conpositi further
taCkldgglﬁ%Sréfégcg Sé)‘%gfqﬁgé’ro.mq’?ﬂ‘éalﬁ? Py @Fatey %58{](;1 the anount up
80% by wei gh f the total conposition. The filler
1288, bl Sariéie tabo g ot adhesiy® congesitinRs rovided bereim
compés¥ eiaattRre seled¥d fidkd ih | Ssisti QDE1Eo;
,pf_ el dspar, eg_l.um' num si F%éoﬁec?ﬁgftb%%éﬁé%lg%?}ast %lés’ waxes,
antioxidagts, Ny stabikizers,iselaantsbrpigmsntsj fllars, sy gids,cetplifigtagents,
' r ther nopl astic, m cr.osphere, harite, ,wood
crossi GRS, Srtul BTN i P Rs el Serriah
embodimen] tieatditivé hepleidRes istdPns MiHil dadifed ?blgb{?@f{@%aa
shear adhesion failure tenperature of at feast 32C,
combigaigon thareohr 66C. [27] In certain enbodi nents, the

conmposj tion has a 180 peel adhesion to a 10 pol yester
[23lybst r Bt esrigin embadiments,tho comp@itidds diwrthémcongmisaiamax, such

' t ositiaqn s a 18 eel. adhesi on,
o5 2 pERAR DL, Proul MBlep TR RPEh b Il B n oo ESgete & Smthetc
wax, aypodydlefin tvarm Beebvhha vepetable aak! a kd}aRax al Jafin wakt, £64dddd n
i ments he composition has -a 180 peel adhesion

nb
wax O’F%P egigﬂap‘il Brodsdin lakeepalymet haying aymeliing motnt ah g@ater thas 25°C.
In certlﬂfneéi‘ﬁ‘t%rdiﬂlaﬁﬁl r’&%eogax LS10 ?gfegﬁgtﬁ%fgiéﬁﬁé]oégetﬁgﬂea&ﬁ [ 28]

n certain e Iment’s, € CO
polyprBpyleid hasting & nsnbariavyrage arlecato weidHor st 500 ROMo&Ps,800
In certain enbﬁdi nment.s, the conposition has the

174C. )
g/molg 7(71?5‘&3?‘ 905 RAgsat inthg rapge frop ghoyti i 0% te ahas SP, orf208mio
about 098 by vweight b?ehel t8taR BAHposRich, 105

[24] In certain embodiments, the composition further comprises an
antioxidant. The antioxidant can be present in the range from greater than 0% to about
1% or about 0.05% to about 0.75% by weight of the total composition.
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Pa, or fromabout 1 x 104 to about 5 x 105 Pa. [29] In
certain enbodi nents, the ratio of G (25C to G (750
wonoden®e2120 conposi tions provided herein is frorCawsM06/009852
1:1 to about 110:1, fromabout 1:1 to about 75:1,
fromabout 1:1 to about 25:1, fromabout 1:1 to about
[25: 1, flneeataipsmbodimentsotheaopposition furtlfer oomphisesta flllet. The

e 0 0 8002 LB e

be selrb@d tfrod éanﬂpta&bdbﬁbnﬁte}calélﬁﬁmaﬂi&!ﬂe éla}l stia, ARQut 5: 1,
or fromabout 1;1 to about 4:1. (5] In’ certain

wollagfoniei fpidpmas, alﬁfﬁéluﬂb%b%tt%\@ﬂémma,twérﬁ@m@m glass bead, glass
I than
mlcro‘éﬁﬁ@?séefdn?gg%lgﬁgﬁh %?lgebrglgpﬁ&tn(i %%crgslp‘ﬁg arite, Wop our ora
combmuunthz:rd:dd [31] In certain enbodi nents, the
conpositions have a SAFT of the hot nelt adhesive

[259) NPOsilh ceraih BRAboditneitse tHe@onipdfifioAPRBYidéS anenﬁ{a%@ta%ﬁear
about 140F, or greater 30 than about 15

adhesé%’rgﬁﬁﬁ’ t%mP?rH@rQ:@ﬂ%é%St 1Dk, AR1GIA° Gav 66°K. SAFT gr eat er
t han about 180F, - greater than about 190F, or
[25 1 eat edn cerdain ambgdm@mspthe compositibmhas a 180° peel adhesion to a

P Olyegg%gg% f atdé%sg§§&{%J88é{/@gsxﬁpggrgaéﬁé@8%q}@egﬁh@§I ve

compositipwhastd 180°ipseldidsdin tof hafinR4subkiate @Fdatt Bhan 0.1 1bs,
enbodj prents, the SAFT of the pressure sensitive

greates dhiach 3 sy apessrthanslbsr byearmin erabediments, the eompositidrelms
by {3 L1OF
» 150350530 LS i PR B 0 e

lbsortgneaa;aoﬁanﬂbscertai n enbodi nents, the fiber tear of the
pressure sensitive adhesive 5 conpositi on is 100% at a

[28Bpnper & vérenin Ebodibeuls, e cbRpadiash h&MUBrdoRB1dWikcosity from
mbodi nents, t he therm) | astic marking

abou‘fggﬂﬁsé 59 5891%13 ato} [IVE o Bycertineembedimenisy the ePpposiorphas the

b ]! 5
O] ik ROR 2 B0 OBk [RR( b o SR PREE Kol AR

Pa, Ortﬂmnaml’mpl(h%abomﬁnklo?g)a conposition is in the form
of a hot nelt extrusion road marking, hot melt spray
[2913 ad 10n oataii ergbodinlen®ptht rdtinét GPPI°CHeb GQasPCYRA KN,
ol.ored hot nelt nmarked blcicle I ane simul ati on or

Comp?%l%‘i’%%“ esblereinis fraE abgpekd torelpué H 0:d demabenttli: k to about
75:1, BY¥AOBouOL: ltt@%ut ﬁlj‘qxfrgﬁﬁboﬁ‘{zpl %&Eﬁou% E@flt ﬁ(n%' a%XStrPP‘Pd

surface marking, safet
about A &f1}, &omi abeut 1:1 dé albcmtslaﬂeﬁynmut hg to thajt 9lln ﬁ@ﬁr dbdiun1:1 to

o AT 90850 G50 T BT A 580,

about B¢ opfibmGdb8ul B1$¢heakqd.froma tape, a |label, a
decal, a case, a carton, a tray, a nedical device a

[3@? ndagg, andiPedystifBets aht ld‘otpecacgi elf]qgé le‘%gf% Iagﬁlpgﬁ&%{:st

e invention relates to ne
provided fagredn isi gnenter thmm[huusD Hdb, drtaadhagalidue 1 Ib, or greater than
about 81 yl ene/a-olefin interpolyner wwth a tackifier. The
et 'yl ene/ a-ol efin interpolymer is described above and

3ﬁesev\h re herein._.In certain 20 enmbodi nents, the
[3Fet hod!™ shriaHesmbasiments.dhe porapesitinns havea SAFTof theshasanaltl

adhesive @&nb&@hon that is greater than about 130°F, greater than about 140°F, or greater
than about 150°F. Certain of the composition herein have a SAFT greater than about 180°F,

- greater than about 190°F, or greater than about 200°F. In ceftain embodiments, the SAFT of

-6-



group consisting of plasticizers, oils, waxes,
antioxidants, UV stabilizers, colorants or pignents,
woi2bdeamnsisof | ow ai ds, coupling agents, crossli nkCm@s2006/009852
agents, surfactants, solvents, and conbi nations
thereof. In certain enbodinents, the additive is a
the prgpsase sassitize adhestye conipositipm iscgreater tham faH | Ineattain etddediments, the

B .S.a X. Jdn.certain. enbodi s, .the 25
SAFrlzgigt;h% ipgegmlﬁrg s%nl,?\{@fﬁtaldb%néea?ﬂmpqsﬁlogé p{oaﬁgém F,@@ﬂtgr’ than or equal
to 90ty greatidittian\e elygaldo D1 WFESeatet thafi OF b@ialto EIPPH} gﬁ:ﬂfeﬁt}ﬁn or equal
e additive is a filler. In certain enbodi nents, the

L
to 15@‘% la cergaingmbedimeytsaths fibseteas obihe gresswe nénsitospldbesie.
inb f .t he,i nt j and
Conm%ﬁgéggfgpfg??gémgﬁgﬁ%%gfg}?¥%§2%gxﬁvgt&ggs enbodi nment s
the . nventio eco apparent with the foll owin
Bdlscri 6 Conm G@O&Beﬁ‘ Ogl/e%eﬂg)@{ag@- m@%@wl@w@wg
providéd HereiER Y Cdnphis X fillEan@RPENER. [13E]A1kk 9&9{ nﬁ)g}prﬁg BVRs

the nmelting point/density relationship fo

microspReseit qriedass headsndn sertaie pinbedintents, thy thirawphstd marking

Lt ndom cqpol yner.s

com 38 et D o Rl B0 < Rt R s mslirrnd
markifip dprt esdiritand ayliddrioad gladdng, coldrédhothdtmerkdd SRYVR lane,
b L S of del ta DSC CRYSTAF as a function of DSC Melt
simulggn, o FAjoipe FoadpaThng, sFyTmed sxirmdse teh bl e prnesBenible

d sGRESHRRN R i ingldh& ! i
o P e PR TR Rined B S 2L Eefectve
trafﬁq%ﬁﬁtﬁg@m?gpo: ymer exarrlpl eslg- 29 a?_ﬂ tlrl1>e<"0| r;:rlbels

represent polynmer exanples 10-109. e synbol s
[38kpr es&mtertaiobybedinensgl asiclcofribrisihg as8Bdtratd @Ak wWith the
ws . the effect . of denéltﬁ$on,e astic recovery for
T

compicg’mhtgcgr} describedcharein is proyide artisle; ip selegted fom a tape, a label, a
decal,i 4288, RAUMBEStrdy, &R [‘H@\gcé’% b%ﬂ@a&%%{l“ég@ i%ﬂ? gﬁl%lcfe(.:l es)
d I e %y €

an traditional copolynmers (représen

[1] 'II} Qrﬁﬂfl&sclsfﬁ‘%% Qﬂe i%(/@nt}/o%rljeﬁ%% tg)ﬁi\g%ﬁoc‘xlc:lsl:lo o g)a composition,

pol yners). e squares represent | nv
compuasihg| erelingithe rthytomp/lol-glofin fiterpolynich evithi F @él@Her. rERr esent

ethylep Ui frcipollireE eletehea Abos aofrHe e B el bt
embo@ftse R/ methQEABIRE: conARRLY Hl%ﬁdiﬁ% af taﬂélgﬁe %’&ﬁé&é@fr&g%e

el ution tenperature of the fraction e polyirer of
groupeeasiging of plastipizers evilsewakss, entioxidants, B3) stabilizéEanphotradts vie

rom LB B, Eob RSP Sbhs Slpopye Sl e,
and cerhbihtione tiaeéd én 6QROH ¥B6EmehAOhe E’ti&ilﬁrvﬁ is|5a ﬁ)lﬁ?ﬁﬁ:ili& Bt arPf

. -octene content of TREF fractionated ethyl ene
oil. In esztaishembostimenssdhg additive ierwamn snertsio snbREimenty thieon

o r,ad: W f ' r.the,.nol yner. of )
BRI 14 Wt AG4ReAk BEROL KB g coran
embodimentseth2 pddifine issofildere $n cerpiie SR BodinfeNB Mk Gl éqrﬁﬁﬁ’seﬁ Qﬁss

triangl es represent Exanple 5. [41] Figure 6 is a
beadsﬁ’f%% Cr‘fsﬁ?ggrle%g of storage nmodulus as a function of

éerrper ature for confpar ative ethyl ene/ 1-octene
[3 opol yfdfitioaglagaects ofgheiinyertinn andeshascteyisévsend poqrehtjased
variou$ embbHinYtsf tﬁ'@ﬁw&ﬁfont WRoRE gﬁ%agcgrﬁwlgl}]t%% tfc?l?o%igflg 8gskcription.

copol yners of the invention
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differing quantities of chain shuttling agent (curves

1). [42] Figure 7 shows a plot of TMA (I mm versus
wbl2e06/m0p30l us for sone inventive polyners (repCeAsRi0smIss?2

by the di anonds), as conpared to sone known pol yners.

The -8 WD 2006/ 102150 PCT/ US2006/ 009852 tri angl es

represent vari W@N@FMEMWINGS circles

prese and m et en e opol yners;
[f(;i a1 heﬁf uegi; ée}g S t% (% fﬁ¥1 ﬁri_a'lm?o?ﬁerl}wentwe
polytm:tls Ymp:reSentec{ Hl}&]haﬁloﬁ(dﬁ) s 8orﬁbﬁ’é§ t&ﬁﬁlﬁo&fl ra§Id9 golymers
versus tenperature for Exanples

(prepFui B 6HEIED B9 Zaprch et coplyammas Gepitreapeddncniagled
the olpen squares) as 5 conpared to Conparative
e s ifﬁﬂ%«é”Meh

Enthq@ solos V@‘ﬁoﬂmmﬁs VBHelbiatoh G Jepiesdandonpy RAIbEehO!
conolis hges resen t he open circles),
P (’P‘Sﬁr éﬂPaera

b’éﬂerse %Pl%)l -4 g toigngley r@pfeé@érppbmner
examphé Sf%aﬁ@%cﬂ‘c&@? @s)e t
Exs les N (repr esent Iédﬁoq%&by th o]l lgj)cl rcI es%ﬁrﬁlb[glsrepresent
POlmqféﬁﬁléB]@ﬁﬁé‘cF”by the solid squares) and Q (represented
by the solid dianonds). [45] Figure 10 shows a DSC

PG o V1S R LIt EteRor Rt G oAy 81 hislopp ims

made Evoanﬂieen\&ﬂmve ifterpblyhiegs ifr€prds2ned Mahesdotes 288 eR€les) and
ting curve for Palyner Exanple 31d. 15 DETAI LED

tradit SRPPTIERS exproyaptc YERerireneles pbich ar@@mQﬂStIqu AFFIMJTY@
olymer9! e lsq
p YH;) oé;ymsr s leldggsat@ reﬁ%ﬂ;&xﬁéﬁﬁﬁapﬁ gﬁyg Qf%gd’p% er% Y the circles
represghf ihuendive eﬂwimle/o’ﬁtaae gem-lymerst erm poI ymer " enbr ac es
t he ternB honnpolyner "copol yner, ' terpolyner

U S G L APl LA S MR e B

copoljzmer ﬁlad‘tibﬁﬁ edtbus PREE eRitiol RiieRatare ofike ﬂ&‘(ﬁﬁ‘)ﬁ' {6r tth? %ﬁ]y er of
nt er pol ymer" includes the term "copol yner n}]

Examp% Aigerassepted by the eisrlesy and Comperatize E@mypbrE”tmelpféT(ecpresented by
the “X ”tfsgr?lggp?ng éﬁ%&lﬁ%ﬁfﬂ@%‘gﬁg ?tlo%%lnr&fl%% 8&}}!& nre@fsgpe gapalymers.

olymer prepared fromthree different types of
[4 nomngggure IStis alphu of nctompassas o DREFeE s tioRAa] & 1315e/ 1 octene
pes of noponers.

copolPRRAERLA Pl P T o b mm oy el of
Example SF(@{]MGHD 8nd foR Tk die FixAMp RN g‘fﬂe o2 he Qéﬂlﬁafr%sr}e%resent

hav |*ng or nore carbon atons. Pr
ExamE]Serr ﬁ%@leﬁ%@gﬂﬁﬁjrwrﬁseyﬁﬁnmmbﬁactl on of the vvhol e
pol yner, i.e., ethylene conprises at |east about 50
4fpl e p I erdffi
0P byt end B0k el of e BPLURE mtlBl 285 futton o tehuperature
for compAvatiG ebiGlef@I_BRne copolymer (curve 2) and propylene/ ethylene- copolymer

(curve 3) and for two ethylene/1-octene block copolymers of the invention made with

differing quantities of chain shuttling agent (curves D).

[42] Figure 7 shows a plot of TMA (1mm) versus flex modulus for some inventive

polymers (represented by the diamonds), as compared to some known polymers. The
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about 60 nol e percent, at |east about 70 nole percent,
or at | east about 80 nole percent, with the
weubsianisbal remai nder of the whol e pol ynmer coRpPTIUSROVG/009852
at | east one other comononer that is preferably an
. a-olefin having 3 or nore carbon atons. For many
trianglesppiesrst yetiee Dowo PRI spolymerspihe cizrles tepeasentosiibiorandom

o RS8N, S Ry S BRSBTSy

content of from about 10 to about 15, preferably from

[48bout Tagure 8ahows pREs dfiSterapeMuditus §G | Vigsushéthgerature for
In s diments, the ethylene/a-olefin

pol r. me enb
Exmﬁpfﬁséggbqw@g by thegtirelesy preta3 rprsseninddiyibe apsnrsquanss) as

e8! j ] = ct of
compiicl A0 Cofoat M e ETRHREScfd 87 ot O RRITD Bla s
reprefentedrydhy 187 symboisle bl ended with one or nore

pol ymers, the as-produced ethylene/a 10 olefin

Helor P B R ShS e e MBS oS fepheseiuta fob
Example guxm[pfészmbﬂ By m;r@éﬁ%ﬁcleﬁ)?ﬁ (r ﬁ%séﬁé%%{h%@g?lgécﬁfawé) and 36

I nter pol ynmers conprise ethylene and one
(repregeyiest gﬁﬁ%ei opgh iemondp)e fas sowpansa soE pmiparatipe Eyarepleg Mdrepresented

oy ] BB A5 AR . B8 R B S

diamanide)yi cal or 15 physical properties. That is, the
et hyl ene/ a-ol efin interpol yners are bl ock

i.ht er pal yners, referably [ ti-block interpolyners
[4§f co p?ﬂ%ﬁ@ .Sh(’f‘%ea {)gpﬁﬁ“’q alippeyrie for Polymer Example 30.

copol ynmer" are used interchangeably herein. In sone
46Pbodi ks 11 blevsAbEC-

[r]eTJgr esented by the fgFlsgtmﬁﬁgle?%@nmgﬁ{r@?}ﬁné}?&%g3elc'
nis at least 1, preferably an integer greater than 1,
[42lich adfigure 32 shpwss D6 seqand heatinggeurvel for Polyanerdixamply, 31d.
80, 90, 100, or higher, "A" represents a hard bl ock or

segnment and ?%TA%EEE%@E%!P%O?@JGF ﬂiﬁ%i{\@Nﬁ%ﬁ\fmm'
Preferably, an 1y
| Geaenal Pafifitions as opposed to a substantially
ancheg .or substantially, star-shaped fashion. In,
[45{ hor BBBIET FEFS & PRIBRSIRON NG PSPReR Y FOB HEHiRS y
monofhefs] WhBEESK tBe Ok bNEdPRIAIB/peC 'Tiﬁlb ge%érfé tértn ﬁécnﬁﬁer" embraces

wor ds, the bl ock copol yners “Usua 0 not have a
the tergns "hemopealyzer{' Seonehmer,"AtapelamBeRsBRell asi'imtipolynedrier

odi ) ock copol yners do not usual | have
[4211? hi r gﬁ‘%@%ly%’?ﬁ b‘?‘%ﬁﬂ% 2 PORHT ﬁ”%l’ VA Paﬁ/f#e@@%%n T least
two differant oypes 08 nonbmeis e The lgbRdricasie tinfRpslfmeasduds thl Rek

" Q and bl ock B has nmpnoners or conononers _
copolyisEt GHiPta S yuplhherspoyediiogefer kua pelymier piepaned &robt bskdifferent
y f :
monoged s RLMGE HRAERTHRENERE CREEK Sl < BpB5 L Rysteao ppotymer
prepardil ditommthreecdiffprest typenof rmowdmars). dt als@es@gipaiies polynfehs Mage by
Iy .subst anti al | ¥ di f{_/‘%rent conposition than the rest
POLYMGFZAE A0 B TR0 LYPEY OVBOBeHe 102150 PCT/ US2006/ 009852
mul ti-block polLynmers typically conprise

52] Th
[1£ar ? oud b Tl melon e inisraolysisrt _gew@m_'%}'é@ to"pelfpmars
comprzﬁ%'ﬁ[elg%n% gﬁc{e&n & IOEPEEnS oPRINIEIDSED T i’rsefelzrgbl\gl\'?étﬁ}rr]lene

comprises the majority mole fraction of the whole polymer, i.e., ethylene comprises at least

about 50 mole percent of the whole polymer. More preferably ethyléne comprises at least™
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present in an anmount greater than about 95 wei ght
percent, and preferably greater than about 98 wei ght
wpeb@antisbased on the wei ght of the pol yner. | rCOUS2006/009852

wor ds, the conononer 5 content (content of nononers

ot her than ethylene) in the hard segnents is |ess than
aboub@bmmle@erwt,ghéag@bwrﬂo, melngerert er atiéast hteis 80 nae percent, with
the s 3Pl iRl R 0k RS <OPwi gt S gt Somonormer that
is pref€rablyiaa@Soldfih h@¥ing 9s hithd bbby atBink. F6f M%hEBBylensBltbne

segnents, on the other hand, refer to bl ocks” of
copolygieysrilie preferigd icompositigth¢askprisehan ethilone penterg @neatertthan about 80

[S her than ethyl.ene) .is ater
o GERBAE O BRIREES (UL AP LKL FIS) ol B A1
prefetdbiynfradncibbutdl wei ghviut Pe f& arcdit 6BEHhe fw 196t t InkBme
ight percent, or_greater than about 15 wei ght )
embadiFpli the SaKanef-olefin esrRAlYmeR domet fsluyiiose prodsierbin low
. I . .
ielaE BT Spobl SO TMDNERE O S 5l et
olefigméeapelymetsaran b bind2bwithiogh br percgoiymes hateprdduasd ethylene/o-

about 30 wei ght, per.cent, eater than abqut 35 wei ght
OIeﬁlb@?eé%ﬂeﬂ}le@raégwspapﬂa Blp At aBon RAHISC JePUhEomEgpgRE ethe
I‘eacﬁbh@?ocﬁétmgl%l griyﬁfoglﬁooggs(cent, greater than about 50
wei ght percent, or greater than about 60 weight

rcenty . . of e . nr
A D s er Ao R in RS o el pore
copolymesibahi¢ o9efivecagidnopercinntolyofieried forat, zharaetedid Bf mthigle

S NCE T E TR
physié&lip@6derddd. PRHatRMhe ethyBdRlol®fn Yiﬁérgbltyn{%?sr éh}t@ ‘Biockfiﬁt@ﬁ?olymers,

about” 15 wei ght percént to about 385 weig percen

preferabbhmulioblocl itsipdlymerspercopelymeers. dbeuernsl interpghyimer” and

rGe OMm t wei ght percent ..t o out .7
copoHef T waed M ARRHaL A b s B RO nReisnPe Pyl
copolythevearghd repesated by fhedollowiag Wérnifa:Wei ght percent to
about 65 wei ght percent, from about 40 wei ght percent
to about 60 weight percengappr from about 45 weight
percent to about 55 weight percent of the total 25
whergaiistleast Linseferabbican integer grotpnisan 1Gmebes 263,14, 5t Hi 162204 30, 40,

t . ' i il T Q.1
50, 60,8000, S0 o ML SR LerCochly R RPROEEGmeRl S Kytpepresenss
a sofidvdkesrtsagraenta Préferabbalds uhéBe drdiaged i08 saltatialy 8hae dashion, as

from DSC or , . Such net hods, and cal cul ati ons are
oppoRy 36 | cuBantially (EeRrGH PEAEPJA R B aaCREpob sk, T other

boARRAHE A b1 i ' i
cmbofaR e 2 O 08 ot Byt HIEGhy MaETh R e BOARP Blain. 1n
other Brosdk t18lock expobinyarensia]ly tlb methave abuctordlds, foRORE, in

the nane of Colin L.R., Shan nie Hazlitt, et. al.

and assigned to Dow é‘%“bﬁ%&%ﬁ ies Inc., the

In still bR} 88Bodenii 4B blo%k{;:\lﬁjﬁélgﬁ‘éfsaéoe&t Yually GhoE §RGRI gé 8F Block,
inits entirety. -11 2006/ 102150 PCT/ US2006/ 009852

whiclf eppprivge different ‘compremen(s)ndn yétfothamembyditents fashsoftbdock A and

th ssesses a.first.order fransition.or
block 3P LondinB pEPRRGTRR: Riostobgt0abFbmbl ftRbiyeq ifin the bock:
In otl@i voedsendiihat bReRANMGIBlockas dthpides Ywé BSfEbrddube@Einéads @6t sub-
technique. The term may be used interchangeably wth

blockg)}f distibeheompasitiany suchias o segmpt, whichhas psnhstantiglly different

compb§fi6h thah treBOMEBIoLRCKI NG @ crystal [ine
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5 nelting point as determned by differential scanning

calorinmetry (DSC) or equivalent technique. [55] The
woenswibmsht i - bl ock copol yner" or "segmented copoirjuses6/009852

refers to a polynmer conprising two or nore chemcally

dlstlnct regi ons or segnments (referred to as

[32}| ocksThe priirelpeopglymersigeically QDIIttprtse aranmrammu,ntﬂ dfahard" and

Mo fit 0ol 3 hem c ffer entiate
st Rapofio AR SO SLR0 HET SRR AL LTSS A ene
presepoin)ammmamd giehiey taniaboutog ﬂﬁél%lﬁ@@%dehﬁ[ and ﬁite?e% n‘g RAdatdr I"t’ham about
ent or grafted fashion referred enbaodi nent

98 W?lﬁgt Degfeat Raseeop flaerweight ofahepalmer. o Otﬂ}qasevcmds d:hnmmmmmer
B L 1 AT b BNl Bty

welglpiqjewmt and pretierhblg dess dmntabomdz hight y@)@er@ bafdd ®heBe Weight of the
syndi ot acti ¢

acticit tacti
POIYI’P%fg .tha S?‘Bé E’&QP‘? 1mentsy ﬁ’f‘f%@{dosegm@é@ gpaprisss alkasubstmtiahy alit
hyl&e. BBaARC
C e o O e D VR ool ) EloDls X HlrDled units in which
the c@n@lmnmmompnq:(hy@cmaif nponopers gther'lfhan ethylbne)bk gelster than about 5

wei gl%}%%ﬁcg%{ﬂ%beg?rﬁglg %;Fz{bquz gg w(eggﬁt %gr:ce i e r%%;)%; trhlgq? gtbclwqt 18 wei ight
perceh Dg piatdt Sahiabsit lngel gl Rht lbis@& bn ﬁiér(;@cﬁéht%f $he r}%(ﬁ%blo Tn some

due to the unique process of making the copoly
embogpeits, ﬁ%@mmmer 90nt9mem thersofiisegents can bogreatuthas about 20

weigRERE grlie RO 3k A0t 955858200, LM percent

greatq:mhmmb@nt 5 fveigitt ﬂer8ertt,cgr2at8r than@bdm 30 weRihe bercak! reat{epman
1. Wien produced in a batch or sem - baf ch

sbout e 8 efisat SErySraIS SbpBsKbyS EPDperYann Bl g out 60
Welgmrpgfcgﬁtably from1l.3 to 2.5, nore preferably from1.4
2.0, and nost preferably from1.4 to 1. 8 [56] In

e fol t nuTh ens di sed
[§32r ein T‘alll?\gbgge o%ﬁr%a?l dfpe%) ej)a‘ll:sﬁlétsm é%%(rl f OgyWFefEr?fErabout 1
weightt Ipercentrtd abaﬂﬁd@twe@]ﬁt pergept eficheratiAl 'wdight s €k Block 1nterp01%mer

M SN M TR o
perceMh8 ﬁﬁéﬁﬁr%é\wélg'l‘[ﬁfek&ﬁ{ flot'Wou E"ilg Q/e%hlt ge\ﬁ%ént d?r%% We"f‘%hq percent,

an uga is disclose
from glhau V\tetélt p@mg@ to sb(sp &0ividighu pkcent, ﬁohn;bedt 24 Welght percent to

r nber he range
sboul3 bt Rfcent, Ffyp Ruk PO uBRT R e thaut A yreidhn b from
about36 wagla; péwehﬁtblaeoﬁtaasgwaghﬁﬂe%snﬂ- ffb% %&& 40 Wl 91%51&%8 bbout

al percent |ncrenent l.e., percg

60 W%ﬁ @éwent or femabaut 454weishiqeneent © qzb@nt:iﬁqWeLght per&gt ofthe total

cen rcent
RS Mok RIOR) AS-BE0 ety o 5y 5
rangep eThresruft seiymerioweight }&mgentaha alDhe0ed dpdledbweight %)ercentage can be
1 US 006/ 009852 nunerijcal range defined by
caleulgg aifofhirige frm RSC a8 DMR; Sueh methegeend ¢aé@11at;ons are

dlsclogédsi‘ﬁ' aoc%%gurrénjc HOPON, %%?Ag%héalﬁgﬁ 'SPM?H)% on pr OV'(lnsert when

conp08|t|ons hat conpri se ene
knowmp)y fetopelyysketaNo 385063 999556; entitked I‘fEth'Elﬂ'BileﬂlQﬁll’!fﬁll Bloclas

€ss | o] that are.suitable for a
InterpQyATers ﬁge?i %ﬁ@ﬁ%ﬂé gﬁiﬁt ke pprg ok Colin ki Shan, Teqaniedilaplitt, et.
al. and @s\é@ne@fc D@er(ﬂ%bélnfécﬁncﬂ S8 ed theiﬁgﬁo%é Wi éﬂfs' ﬂtf%{porated by

exanpl es of suitable applications Inc
reference herein in its entirety.
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adhesi ves, pressure sensitive adhesives, thernoplastic

mar ki ng conpositions, and the like. Preferably, the
wobtbhylenesh a- ol efin i nterpolyners are a nmul ti - blPaThIS2006/009852

copol ymer conprising at |east one soft block and at
%ﬁast e hard block. 10 [58] In sone enbodi nents, the
[¥drposi Hhedarnm saysallingzit eaplysi gafersiol wcéymmethpfamsasses a first

order(t§§§ n)n fc@% %@?ﬁel@&@&é@%&a@?@%ﬁ% %é%%ﬁ‘{%gﬁ@)&ﬁeﬁnpglg

calormla’mefa(m oobquikidentppamiger The eerhﬁﬁﬁjéb@ﬁéw%t@fchhﬂfg%ably with the
term gégﬁ%l tion and can be determ ned by the nethod

kL A9erphaps”arterssto & nodwngrdpeltegia peysielline
{
el R S SR LTS3 A

technifiye. 180 peel adhesi on of the conposition can be
nmeasur ed by bondi ng stainless steel to Mylar using the

[5%t hod Thesemi fradlti-blotlhenpBlyesst bE“se SRBSed béﬁﬁ)lﬂiﬁ@ﬁ refers to a
1 Counci l. (PSTC) -1, i ch |s i,ncor porated herein fy
polymetcamptising tyve Q} mofe eherusallydigimchieaions o srgmentsdsfonsed to as

“blocﬁ@%&?élﬁbl?rj&ng@ﬁﬁﬂnéai)Yﬁaﬁﬁér 4t ﬁcé)ﬁ%lgéﬁefs@o slgr?s?ﬁ%che%cally

eaSy to process the co osition w
dlffer@mt@tetdrmmssvloch ok Jemed/end-m and with Rxpes © lﬁdlﬁﬁémi‘ddzeﬁ{ylemc
|t v cosi es of th

ﬁmctloﬂélot egﬁlgﬁgrzhéqﬁlgnt %ﬁ% 35}5?/“ N8 1y pglbodlment the

blockydﬁ“&@m?ﬂieranﬂﬁhﬂ&t 6%&%&1 P RIcB nBﬁ%
at _about 350F ( 1%\@@ el SCI ggarﬁ%(g@g%dﬁ%ere

amoupiey é’ﬂéﬁﬁaéhm'[){, rﬁhes@ﬁﬁaléltﬁtm@h amfwgiblet the podymgraxfi sucmmriqamtmn the

T T
amouﬁt, (ﬁmﬂamhangYﬂﬂudBfgSlUﬁg chae bRNnehiAG of p‘éﬁ_BMn%g Sthe ABmogeneity,

E Cglir%e/a Aefin |nterpol ners [60
Or anyQt %//‘I mical g1 phyisiral H@E?Iﬁbl Thgamyltiklegk chOésm@I areetharactstized by
uniqué Hﬁtriﬁ'ﬂl‘ﬁ%ﬁi bPJbth ?@llyaﬂeérgiftffnﬁg)g 815191 &SMYJ/ ﬁ%ﬁoc&éength distribution,

i nt er pol ]33/ enti ve
and/oghlagk elmg ervdstributeonatueno the mmxpxelp;mss afbleing il @pblymers. More

spec1f‘i:c%ﬂD,I \gggmrgsjrfxg@qg Hb¥ g&%‘gﬁ@ﬂ% ér%ggs]s{ t&g %éfy%):izgs: %ezsgglplg pesseseiPl

from NOHOS| p ﬂéfﬁr&lﬂ?r dobf BBItHA.51 &o?@pr‘éfé%lﬁﬁjo O{)F P(bf 5! G most

properties ock |nterpolyner) prefera
Preferﬁ‘ﬂb/tfionbﬂédk elo pWhmlioducedm a\l@ch@@smemta@process the polymers

possef @Iﬁﬁ%—ggg{@%%ﬁefga@@ ?1'3?&9? ﬁcl)rga?lée grgglé{ct%(ggl 4r[[gr280 and

most prefecablpfdm b4 td bB) ows. [61] In one aspect, the
et hyl ene/ a-ol efin interpol yners used in enbodi nents of

[S6he” i nymetfolmwlhgu@scﬁp%ﬁ M1 rfuhﬂié}sacl?%se& thehPm@gg%&fommate

3.5 and at | east one It|ng poi nt
valuesgqeaydiess avhgthes thei ward ¢ gboqt’ho:g raapﬂxuuate’élsamcd im@mneection

therev)éi@? :lgigg %ﬁvag)“pﬁ prggc]enva %gc%{ltg p#ﬂgﬁt \élg éét%g%t%g_s 10 to 20
percent5 3&hehévbr a- nuﬁﬁiza]&éﬁigéwnlﬁiﬁ@o\@éﬂfnﬁt a and B upPedBnit, R, is
dlsclose% %‘?éd%? (%7% and nore preferably Tm 858. 1

1 lbe)r 1&&1@[ gv(‘@y pange ds e cg@&ﬁlsﬁgqsqd; Ay partlcular the
follov%irﬁ %ﬁ%{%ﬂéﬁtﬁiﬁ thekabh gfksslﬁbaﬁbzﬁlf dibdSdhPRER LB (EU-%S, wherein k

is a variable ranging from 1 percent to 100 percent with a 1 percent increment, i.e., k is 1

percent, 2 percent, 3 percent, 4 percent, 5 percent,..., 50 percent, 51 percent, 52 percent,..., 95

. percent, 96 percent, 97 percent, 98 percent, 99 percent,-or 100 percent.-Moreover, any - -
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traditional random copol yners of ethyl ene/a-ol efins
whose nelting points decrease with decreasing
woens/eess, the inventive interpolyners (represemusdoospoIss2

di anonds) exhibit nelting points substantially

i.ndependent of the density, particularly when density
numetigal sangredeiingd by two B.mmbgtscas definetbimuthe 8b®% igalse spekifically
disclo‘% nple, the nmelting point of such polynmers are in the

‘range of about 110 C to about 130 C when density
g/cc. In sone

llianges#gr 051 0. 75%@/ cc tq about, 0.945 .
nbodi mEMCSIMeE oL le iRvFgLaR Piovidsicompesitin rakgosmpiise an n
hyldnbR:-61808 & ' '
ey IR OB S tboBRY budd Ruldfict st OHfe chBibibATP I Ahigte
propegiss glwé aresgiifable fon dearistihof applitationk, gfarticul axtyewipat yertsin level of
' [ 0ol ri.zed for et hyl. ene and one or
adhesign T9teqtlipd,; Sorde ndirTinifing examploseqtisuuddble goniicationsiclude hot melt
dhestlegrpeesstiel sshditive RkiiNad thed BIZRS i i
: eSt I IygstS Di ffer\éenti f;\l1 chr?ni (r)llg§s(t:§r1§?l?(rret rgﬁ%kﬁggtg’;aﬁ%{eﬂagalke'
Preferaphyy Serefhylqnefpeletin interppbimearnaretaahulgstlody gapblyinier zamprising at
least GRAON L LAG (AL A dmGRYSTAF') Peak and a nheat of
g, ,and A

usion in and AH satisfy the follow ng

| ati hi s AL -0.1299( Ak 62. 81, d, .
IS8 o or SRR GG renis ¢ Rppbdsiton e = ey appsion falure
tempepatefe§BADTY of 29eAT 96°F-(B2UHIR (A 110°P 74P, i q’é’asﬁ? a(l)lf]'lp 515849%), or at

139 %qg. Moreover, AT is equal to or greater
least I58rF QG g cbhecsYAF Risrp megsurgolifhe Tpper SRYRTEAPperature of the

' ' t rcent  of ative .
comp B A R R b A R L b ARPMED S Al G i
incorppentakinreinfbytrbferancen lrefurther @obodiments, ta Sorposit@siShds RAB0° peel
has an identifiable CRYSTAF

5 percent of t | yner | I
adhesigp oF at Tepyt B Oalmar g 80 episk pdhesioe of thegpaposition Arn be
vl By BoMHERSthiRRLs M S 4 b Pl
meas‘ Mor e}h prefer albl yS, téét%g@ %@gﬁé@tﬁlgg@%%?dgég‘t%g%@%r@esﬁe
Sensitivggkape {ipupeil RSFTIC)ok, Wiieh is imokairateé heppil ynmefereddegur e 2
shows plotted data for inventive polyners as well as
[5%lonpar bt other enebodiméres,.thd adtegivatatpaendnsaaeas W dlen%l\%sity 50

oSBT MRl e S e
excesﬁ;ﬁ@ﬁiciz@ﬂiﬂ%’ tHeRBnipBSitibATe e HBK 6fscosiiit of itl%%?‘gjtolsf\t/iéﬂsecan be

shown for the random ethylene octene conpa
measugrsl B BrookEieldedsrometer wisingapproguiateispind&s asby A.STA D326t

of2q B 4]. 1 n_yet a her _aspect, the )

sbout S50BLFZ LG [otibeslBSinfiein 87 RiSines' 16 sumgembodiguents,the

compdsitaattiasa ndhi vikcoglty bﬁﬁs@@bﬂ@@,m@%& a’i%goﬂt:é?@t’(ﬂ'fb? Mess than about
si n ution

ractionated using Tenperature !
10,000;?@27{7#3&5#?86 Fhap-abmﬁswo #HAY &¢ mepsuresbadeardingato ASTM D3236.
fraction has a nolar conobnoner content higher,
s1VAY: DleHaintgrpodymeernt hi gher, nore preferably
at | east 10 percent higher, than that of a conparable
[60{andonTlks ¢thylemso-otefmriptryohanef naat inemiedithémgohat WRRAtion
the ane.tenperatures, wherein the conparabl e random
(also fBited B e PSR kst G v epHe Boly@oD comprise einylene and
one or&Ere 8 StizabB Wlolt&s Rnl¥BbinctisNHSY Ded @%‘ii
. cormngﬁrggrthontent (based on tChSe %\I\HO gﬁ%%f%r %%Zl%ﬁby
multiphecblpels s segragnts eftwoatr nadre pblyowskized menpmbyurits. differing in

chemidal Slt ﬁl{ﬁpcla}/pro%g%emlcl}é?( interpolymer), preferably a multi-block copolymer.
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of the conparable interpolyner is also within 10
percent of that of the block interpolynmer and/or the
woaopanaishe i nterpol yner has a total conpnomer PCOAISEIVG/009852
within 10 wei ght percent of that of the bl ock
interpolymer. 15 [1] In still another aspect, the
The egityhgreonelefin aitefpolynian anepbhpoterigeddryeorchamant of theesdpdeys described
fl@ el astic recovery, Re, in percent at 300 percent
10 5%i n and 1 cycle neasured on a conpression- nol ded
[61] | M Offn 3Re &R, ﬁ{é%/tl%rléﬂeﬁ{ bRfih RSB liseddn emBaanénts of the

density, d, in grans/cubic centineter, wherein t
inventigpBavermMwidh fiem ablourb 7 dnabaiit §étam;lfay leateont ohdliong prgnt Th, in

L, ene/ a- n_,i nt.er.po
degrekLERARL RNE in B PG Bt RS % el atues of
thevaibﬁt’e&caﬁa%ﬁdtoaledelaﬂi@fsﬁfpabl y Re ?1491-1629(d); and

nore pre 629(d); and even nore

pr%f%r@@pwﬁay&m—z@@z@y - aBFIRire 3 shows the
ef-ﬁfn%t&% ld-'edﬂ4fl¥cgon6ﬁl d%ﬁ&%é?)@fexfa unori ent ed

f m cert |n I'nventrve i nterpolyners
arith  B581D1 -d82s.3 (R R 86dHd! yrrer s For the sane
nsity he_ i nventiye |interpoly
(@T st a1ich Meping Tnadegr BT BRut pullraaied ig Fiown L binbke the
tradltmdfﬂ%ﬂk SpolyiErs & @ﬁ!gfe%@/aaolgﬂ' Bk, \!vHos'e 511? 15%}})6{% [8ciBA% Svith

t ensi | stren th above atensile
decres&mgdfglsmes tha 1HVEat;1vermteequyméle r(mptqselaed by dlah@nd@temhrbgtmeltlng

poi? bR B B B R 5B R85 0D b SRRl abons
0.87 %b@w dbolf @HSERB! ForéxanfAs ithSROItRE HeRAbS s@ﬁ%om%rs are in the
preferably at | east 900 percent at "a crosshead

|y
rangeqd ﬁh@lﬁtlulencrtatabowlﬁ).f Cowiami densiey, rapgs]fraom 0$7A @fcc to about 0.945

e r rs ha
gl/cc. \%‘? o?g%nggl& thgtr{? (élﬁto&l E.c}k E%l%jn]e% %%va) prangfe 3f Sbout 115
°C tofabmm 125t°@ \5151:11 denaf;e:raagésyfrcfm om}n g taab?m%lsrg/af e E) ably
5 W) 2006/ 10 CT/ US2006/ 009852 from1 to 1
ll&ﬂ!la %ch%rzasp%.ct &%ﬁ@@?fg‘hnﬂé@o Igmerseomprisain golymerized form,
ethyleﬁl%raﬁﬁ %he oPhfEs-BRMs laﬁféretcﬂ ctetied$ £ 8D in gfe%(@e‘iguhsy defined

| ess than 60 percent ess an 50 percent,
as thetthmpemturp trdenta)led MerenbalaScamnpg €31s>lr1met1$'e(t‘DSC”Ipeak minus the

temp @R et Pt et ARG S pamot ARG STAF) peak and o

heat dﬂ*ﬁ@é@ﬁﬁ]/? IS Lind N T ARBAH!RETy 8Q RB6®BRirelali6sshigshan 70
ercent ess than 60 (Eercent or |l ess than 0

pé\ch%nQ 129%(AH) 42181, andhprefgadlE onpr essi on set of the
' %ﬁé%’.hi’%ﬁﬁ) '+S64|36838n& e}:i%gfe? ent, less than 30
pércent’, 1ess erc an

han 2 may go down to
alkdus - @12@(1&&)&65[9750] In sonme enbodi nents, the

efin interpol yners have a heat of fusio
for Ngfupﬁejgg éﬁa;ﬁ@l@o‘ﬁr liﬁfd?%aaf/tg 95 @reagar trangtSciChigr éﬂgﬁ@tﬁhthan 130

| B 4
Vg, e CRUBLAT DR 1 RSmbAshly KAPPHACa b Pl Spbtilds pgfymer
(that @afhe pedpmustat‘}blyseaq atdkast 6 pement afdke tumamlativd fadyrhesd, fnd40less than

W as. 0 Lbs/f Pa)..[.71] ] [
5 pergab SR ERb B B SRy BTl GRS Peakc b regriey STAF
tempdr R ik S@"C,'aﬁd AH is the numerical value of the heat of fusion in J/g. More
preferably, the highest CRYSTAF peak contains at least 10 percent of the cumulative

ﬁ»—ta)

polymer. Flgure 2 shows plotted data for inventive polymers as well as comparatlve

' examples Integrated peak areas and peak temperatures are calculated by the computenzed
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pol ynerized form at |east 50 nole percent ethylene
and have a 70C conpression set of |ess than 80
woean@antisopref erably | ess than 70 percent or | ees/uskae/0098s2
60 percent, nost preferably less 15 than 40 to 50
percent and down to close zero percent. [72] In sone
drawmg‘qndgramrmpphdidiw tihres hﬁsitruhieﬂtﬂﬁab@p hy di2gsnd) diss elscsvmfd? fthe random
fittin Schultz Fl o di strjbution rather than
cthylpRs QUGH CAMPRIAUNE PP BHCTSHASTSSRRNSS e ST il 299 (AH) +
g2.8characteri zed as having both a pol ydi sperse bl ock
di stribution and a pol ydi sperse distribution of block
[6tlzes dndepastas sspagt, allmﬂhylem/m-h»dadﬂrﬂntmxﬂymm thizvmna nfolecular

s B3B8 SR B 0 S0 i o O RARL R e
Elutibm Ffa'dﬁd)lﬁéﬁoh %“‘TRE'IH') cHkREtBed ¥Pihet ANEFEdiRRAINYSs a hidfar comonomer
ynmers include at |east 5, 10 or 20 bl ocks or

cont@égxgbm preforaly @alen@t X perednh highen, owkeprefiratdy aCeash O percent

i, Y B e BB Evon

same(teﬁﬂbﬁ'aﬁn&p%éﬂeﬁﬁth@ wmpmble riidm &hylvhe BEtélymePEontains the same
pol yners or bl ends of ynmers haV|ng relatlvely br oad
comopgprier(g)y Ay gas & melt lr&@KﬁF@ﬁﬁﬂ@@d i eomonpmergontent (based on the
I |
wholb PQ&Hgﬁ\?f&%éPj{eﬁ@g‘t @gtﬁ%t ot ttl?e: ﬁlg@gﬁfte‘?ﬁoﬁgﬁ% %@?&:ﬂﬂq}g tBMw/Mn
of theemrhpagible ederpolyater tralitawithinddl geeeht af thaterfiies bibei Elterpolymer

ndow of .10C or |less, Using this techni
and/ Q5 ORI (Tl ek B i pemRorh onter itk Pl ejght percent

of thAARY kiRGbl6ckinfiysdlyAB). ar conononmer content than a
correspondi ng fractlon of the 30 conparable

[Hninsti engther asppat] the nthadﬁmphecpleﬁs pﬁ@pplymees areckaraéterized by an

kg @n ol ef i nter er abl
et BRTFY, RS Bdeieis SRR Tl o B s St o sompression-
molded fitin ofre Sthyléné}’ﬁl-c)l@ﬁi{ inleﬁﬁo Frﬁlléfnand Ghed asitsey, & etlgldhs/cubic

mul ti pl e bl ocks (i , east two bl ocks) or
centl%@tjﬁémeéeleﬁ qwn%walﬁsaflées of Revgnd zoatisty ghe fowing relationship when

ethylg)g& ngﬁ/e %13 Q@Js aﬂﬁgll'l £d gp:f&?gﬁr lnﬂ{(éhgﬁa&' ffering

In chem ca S|ca per I es
[ rR@Pbk&lyYﬁQﬂId) amlspreﬁraéﬂysr ably a multi-bl ock

r bl ock interpol yner having a peak (but
ﬁ@q %?%) @d%?refﬂrﬁ%fﬁrbgh) yV\/m ch el utes between
4%331[\51)111?@6(({)%{{(1 Neh RUHL pref@hbloct i Ng and/ or isol ating

i ndi vi dual fractions), char acterized in that said
pad1Hds1@96)comnoner content esti mat ed by infra-red

Bt EEee o8P A5 RSP Rkt ooty b g s

madeCfisrh ReMEh iIBRAti einterpdIgheFs, anfrekRToaRl dinddm b ymérs. For the same
percent hjgher, nore Er eferably at | east 10 percent

densw direnventivganterprlimess hayveswhyiantiably dighen glepticoiergiesios
ter

mgpangggxégg% ﬁgﬁ)gﬁ?ﬁtﬁtst B SRUTENP4-Y emqn&ggsgg{l@w&&e FiMlsite
strengthlaboveat MP,a, pﬂe&r@m asaisile dberptinpdl AP« nicke geifierably a tensﬂe
srength ¢ LIV ot e P vgﬂs?ﬁia?”’ﬁépéé’o%ﬁ%%ﬁé e roferably a

Aty

s 00 RO L PO W A Do
900 nwwemat@fcroisbeadmmam mtd mﬁ]drq)whmmﬁe is also within

(}Jiﬁ epggﬁgn lbeﬁleglﬁah 1ments %h%eet}%!lgrfe o gleI 1nptlr%re o }ymers have (/1) a storage

* modulus ratio, G’ (25°C)/G’(100°C), of from 1 to 50, preferably from 1 to 20 more preferably
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i nterpol yner has a total conononer content within 10
wei ght percent of that of the blocked 15
wonberpoisyner . The ful | wi dth/hal f maxi mum ( FW/0US2006/009852
calculation is based on the ratio of nethyl to
nmet hyl ene response area [CH3/CH2] fromthe ATREF
from litnflPaandéat (@pe #e¥ ovommbssia sat of lass tharl $@percei pypseably less than

nt i from,the I|ne d the
70 perfaggageisilliIESs rar S bl 185 (RADS0 parPSin, Bots A Mfecp, dovn
to a conpr&GioAReIitGhere@@k, the FWHM area is defined as the
area under the curve between Tl and T2, where TI and

[1Tr1§1 stitleotlesientbodigeants; therﬁélwlertw-pk@nthMXm% bBaye I Cof
AT
compr%‘sr%ont Sﬁg Efﬁa?secanarh%(p ger?éﬁ{' lgé or 17 oﬁ%@%ﬁ,{ 1@55' tﬁgﬁ %@éert:%ﬁﬁ or less than

50 pert:éfiﬂt Pfdfér@bl?emé g0t eorhpretsi@nstt bf btintprpolyingers isdésstthen 40 percent,
curve. A calibration curve for conpnomer
less the%ﬁ@ ewpemsleﬁ%@en 2 prigenty BENGPWR L 3hoyt Bppyrent.
opol y
0k 2 i e SRERRARRS o e Rery | AT MR Y EhEHB1
fusionnit 1dse thant856)/cald/drraagellehblocking sﬁrmg@eo@qaabtd of dass thas 100
same omer 25 type aof interes
pound3 Bt RO8 P Resteraeaan T e s R o e B SR TE Pl Bipepially equel
2 e i16@ at bilgs/g8foi;yat i on curve using
toor 195?2@%1%1&@%6?%40@({) é‘&i%e; er?e ar eaQad Mt) CH3/ CH2] of

[71]he TREFotb@aEknbO[dﬂB?nt etbyhene/ g otainnterpolympers ﬁ@ﬁlﬁr}ﬁfbéﬁ

any e, techn
potymeRaRtiori s T AL IS REG et it SR ARy A6 et of s
than 8P pefceht, Fﬁ,ferhﬁy ks §kHnS70 pRcdneeNBbstian 66 pérderh) m&tqﬁeferably less
i nt erpol yners have hj gher nolar cononomer content than
than 44 to 0 pﬁr@gtpt@ﬁé idaynde alose &P @cicktler pol yner. [ 76]

[7€]r ef er ﬁpgoxx%%éerﬂ%cidnﬂﬁﬁ L MI\B‘R Biotk ¢ %&gﬂlgﬂg?o%% a PDI fitting a

oct ene erpo yner ononomner
Schultzcﬁ’lb@zrdlstﬁbuﬁmﬁraffﬁE’EExaﬁ mdoissom distrituting. Bhe¢ vepetym@s aredfurther

130C g ater 2 06 10215 . g
charaqﬁ@@e@gg @@p@b@tggzpo%écawrsetbxo e{:{g)l a(pOIYFI%ESg)dISFHbutIOH

of blodk %Qesognd ﬁ@?é’e@mﬂ%@irﬁfsﬁpﬂo&lﬂé ﬁﬁﬁrﬁfuubﬁ 3NbREk RALRls. PREMR] multi-
quantit where T is the nunerical

block vaqugmelfs armt«homntaenmg ‘o mci;mbchbs oir segments frpbudprterminal

blockb I\ZIE;Fﬁ fer%%glb %%n?ugis 294 ﬁetdastOSP 1§ RL b% ﬁ%}g@ (glugegménts
includiny RFRPkYBIOEKSS of 5 et hyl ene and 1-octene where a

gl ot of the conpbnomer content versus TREFF%I uti.on
[7BEnper SOMOBOMEE cajien mAY hegnerartsa USing @Ry Futrblorteehnigife with

techmqﬂésret;eaggcilq %ﬁrﬁﬁﬁ?a(r ngc&gg%éégﬁ%}f%ﬁ\g\?}l{”)a{ ctfrdskoé%p}))@fe[rrﬁg?

Mored)\rem,efof polytess o dpleaids ofip@lymBrsdavBig Flatively bivadi TRIdepirvese the

potmy BBl e o ST S b SHRARE n e
tempe?&tﬁt?é' rﬁﬁ%/ éf‘ 109C @P Rest., nfﬁitf?@leé{é}?élﬁte@ﬁfra&tli‘&l hd?.\é%llb@t{bn temperature
t l ock 10 copol yners).
w1nd0vmbﬁt@96lcyrk@s Dsingtthis techhizue, mct;lviwk mmcblymhmgha@c at least one
ntent than either at equi val ent
such 46 o ARRRT el oppimpLep T B e gy of the
compIuﬁEle ihieMPfrhate i nterpol ymer and i s beI i eved to be due

to the presence of differentiated blocks wthin the
(1 &0 gwashercispachshe ingyonting nedyrhetds 98 plefiniiplerrahanenprefrdls

compggipg rgﬁlgﬁ%ﬁ %%%8“‘9 Y 1%0156 & 8 e‘f‘zlfﬂglg cgﬂn&mrﬂéﬁ i fkﬁyfﬂ%d form

noner contents of T ETTITTTEI L
characterized by multiple blocks (i.e., at least two blocks) or segments of two or more
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15 polyner fractions for Exanple 5 and Conparative
Exanple F* to be di scussed bel ow. The peak el uting
wonwwdisbo 130C, preferably from 60C to 95C f eCThiBRMv6/009852
polynmers is fractionated into three parts, each part
eluting over a tenperature range of |ess than 10C.
polymém:ztedalhond)atea uhity dlﬁcang irect®mienl pephsesmhpl@@ews fhlocksdl es.

5 5 SR S R LB gmptpeposs

peak (l')lﬁtn%f Rel ¥ ﬂ%[e'éul‘é@ﬂh&idﬂb Qi efhﬁt@i Eé’ﬂ’veéimm’@mﬂqm‘?@(ban dflthout
[1ne ‘used as a conparison fitted to the TREF. val ues

collectirig mdfmdsqifﬂom md;w k fiadtipes); ehasaqhsizpdit thabaid pRa s'é%?é‘

NDNONEI.S
comorBRRFFE 6L e AREA0T MR s Wilnd
width/h#1Y gfakintén l(EWEIMPh&ﬁEﬁISuI&ﬁ@l hahan actraeimddr domanonek aontent
conmonomer content greater than {e val.ue term %ﬁ’ h
highers prsfaratre at least |5memenblﬂgb¢rr mereaﬁre DL ahfgestEpSisP g than

that o%%agéb% dBhet 1@71 1?&6 él%eal@ afRE SARL elﬂﬁ&?ieﬁ{_})erature and

er abl O percent greater
expandled wdicd 4 ﬁﬂimﬂidm/hdlﬁmammm éEWHM)saramchlgd@tpmg Wihe@m sai

compagq;e@g raaéx?lggy e}hlgagrlg‘& ?g%lgg\%ggﬁe\é%a}ef 8%‘/? mer dbnas a melt index,
densrc? %gﬁﬁ%lﬁrr dodddrfher Eéht@rﬁ?b%%@ Bh t4:he M?(ﬁe pbﬂ'ﬁﬁﬂ)t Wwitlin0lperoeht of

fininterp ef er abl y compr i sing
that ofthh plocked mtaipadpmen rPrnfﬂ@ly,dg?)MVg/h@T 35T P@nﬁfﬁ Al éﬁ?@@@lymer is

also w6t?1 rggi ey ﬁf gi {)q?tr %POSE r(ﬁ%l&é?p&l ylh%?d{%%é bcﬁhngarg’th@c ks

mterleEhfe? h&g aftfo@eﬂ bﬂﬁohétn&*@ﬁteﬁﬂ{?mhfn W\wagh‘lqiercept Gftlhat ofele blocked
| ocked interpol yner), nost efera‘ljﬁ%{ {;ru it1n9 bl ock ¢

mterp@la;mr y e fullswideh/bal bewxinus éﬁ\é{% {Pnrg baseron e kP ©

methy? L& &F{hg %’Q‘J:Cff)gns%l a&‘éa%gé:g%ﬁg Rtk Ahgrp %—re\ﬂ"?l%féctor whereln

usin renents, characterized
the tallddathigtasst) pfeﬁlalstlde:nmﬁbdfrom o base lirks aMijhE@ 06/ WM area 1S

e RO RSS2 CSIBNEEE RO, ) byt
as the%%ez! BREL thd Qurvebriwetf 9 rana T, PeEEE N akd W{‘ﬁé potnfedetériifhed, to the

a conpar abl e random et hyl ene inter mer fraction
left arel nighit ngﬂme%mﬁﬁ pedle by dirading thsapeak beight bw\x)’/m énythegidgawing a line

hor1zgn§%3a %{J@?, %Plrﬁ % gb?ﬂ] 51?({ H&lt)f)%ﬁ{ong QPRle! SPREF RErve. A

calibre@OPORVEfdr EdmoBBiEler d_bnﬂanﬂm Ihadel’uéfng raft&ms Bﬂlylena/nebleﬁli ar
conmononer content (based on the whol

copolymerspplotingicostonpmsE castent omh Nk @%FSPS?E@?JM% 16 6Ftnd TREF
peak. PIEOGr F s Ry {#rﬁ&&%ﬁ\’/‘[ﬁ@ca@ fbre{tfaﬁ ﬁﬁm@g ﬁed b P monomer

ercent o e bl ocked
type 0ﬂihtefe|@1ol Iflfaacrmmdﬁmr carhent of ANEXr ik of theuevqntﬂvq pelwmasarabe

t ot al cormnoner content within, 10. en
deteriped byrolerREgI s Rakbreyt Gsids 1S TN RSP E Btfyigne area

/@RoVE thOTRERPQeYEr s are interpol ynmers of ethyl ene
ratio taé% ﬁ% | east one(yg ol efin, especially those

(750t er pcﬂiqmmm&;ndn awitteef raaybroineasyoidysing aevaitalje fachwique, with
bout 0.855 t bout. 0.935 gl
58y PR B P (G SRS Bt i
techn?cﬁﬁoﬁ?cﬂﬁlbckédhﬁte?;LR &4d had KR! 6TeF cdidshomet 0OMmEGITRAN a

content of the fraction eluting between 40 and
corregR@dingreontperableniaterenly@eual to the quantity (- 0.1356)

['%rql o 33 ﬁﬁe{%ﬁ%% %ﬁ@;@&% %ﬁ%‘ga%[e%@%gﬂ ltolgfeﬂg gfr%g kntél‘ﬁolymer |

" has a comonomer content of the TREF fraction eluting between 40 and 13()°C greater than or
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greater than or equal to the quantity (-0.2013)T +
21.07, where T is the nunerical value of the peak
wWORRsSA0zIsNt | on tenperature of the TREF fracti orChaISD®6/009852
conpared, neasured in C. [81] Preferably, for the
above interpolyners of ethylene and at | east one
equaldp Hequaplief(- A.285HeL i+ 20107, movsprefonbdy preatentitan on ayiabep the
I r density. from about.0..855.t0 0 .about
auantf YRR X3P IR LURERARRIL Yihe BoihS pedcetRin fpperature
of the"DREF tifaetiorolidiyt compitd nkak@edin €onononer, the bl ocked

joterpqolymer has a conononmer content of the TREF
[ﬁ act i ¢hwE diararhicalzdgpists anGmbediman of tedwedkrinterlymers of
t i - T + 20. 07, pore .
B RSO Yl e duto B foion

tempdrat@reofdt 3yvelat cathp@rablewkig el -b&endiat b6 Yand¥idlcBBol9hers)
REF fraction

t he .peak el ut.i on rature of the
are iy onmgnting (200 da- 265+ (sosd lnap] Thadingtior he equation (-
0201 gL Bt AREADL Y R BRTR RSB

Jinterpolymer, pr
fractions afseecreldperdlyatierlencdbbetenomtrpotgmsrsi of thepbyiitini (Bedti-block

coro 5, ST B L e o 3 G S

conteff 1M €iftler Ghe MMRGRIVEaRINt BILAGE tdnlRPathded. OFPKE esult is characteristic of the
interpolyner), nost preferably a nmulti -%I oci

inventiyppitsypelymes andis bekisied ite be dpsloythe prebenee o diferaitiated ibocks
o - which. el . 40C and 130C, wh
withi) 88 ol e Bl NS B ARSoBRG Shlitey 1 pe i n

[78hat eVeguye § paphically dRplapgtha TREDOGHE hnd &5h&¥me? tobnts of
6 mogle percent, has a nelting point

| east .about _ _
polymgr BapiiensinsRxamln s andSemmeive hysmpRrkicoieschssel bglow. The

HRNRSE BRI | o e t,0_abaout 6
peak_érlml e .pgrﬁélgﬁtg,%g\%})géf r al tl on6ﬁ)g§6a9%-qgg%%gﬁ§?qfﬁﬂ%
fractipeRdliseobet pa8g 5ach BECInthg ovey apanpdratfe abgeibs 12408a010°C,

Lqher .- Mor t ef er abl saj d pol r .fractions, )
At RS e BL BTS2 BB, i i beprocet
an apprepiiate galfRatidn duv mePHE BSRADES] kR iﬁt'%ﬁ)eob?{r]%g%{ngﬁghingﬁiﬁérem

(-5.5926) s_m)I percent comonomer int
comoregnery gnd & lingwyed|ag aypemparissHétedds tlec TREF eluesotstained fom

. ' ininterpol yner ref er abl
comp RO B 1 B Bk PG e Bl
using e amatal weesesori ather rohvaeridone athl9 5o pogitida! BivieA®Fk B¥rpolymers are
h C?r‘%[t hg)l e blocks or segnents of two or nore pol ynerized
charagiezSHoy amelpscarmanostsr fgntenf serier than thervalyeysicsmined from the

. i Lt , r-abl
S 8ot s R s R A
more prefesaldy at lgast flP petcenrgrdBernhi ch el ut es bet ween 40C and

0C, en.fractionated using TREF increnents, | . .
[7& har ac rlg?%téodiatf) ﬁﬁﬁ ﬂ?{ve a%REFtp a%ii Reanegiesdssaribgd bergin, Aprmpentive
polymetsidah ®8 chaaBefAld Wy ord @ %cﬁﬁ add1abnd 'bharﬁ%%‘?éticts.oh?@rfé peft, the

. 76C, has a nelt enthal py (heat of fusi as neasur
Inventiye qodmerdspp elsfioheterpglynes, priaferabiy e¢mprisinglethylené addisiest more

e oo ATA LT ) B TR e
segmentstc1two loy MRk pdldverigedmbisihdramits 0 ing In WhntiBalr Eh sical

bet ween éOC and 130C, when fractionated using TR
properfigs. %ﬁ?ﬁéﬁ dnterpplymes), arastpigfarably Ranulti-block copolymer, said block

interpolymer having a molecular fraction which elutes between 40°C and 130°C, when

~ fractionated using TREF increments, characterized in that said fraction has a molar
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every fraction that has an ATREF el ution tenperature
bet ween 40C and | ess than about 76C, has a nelt
weonvdsalopyso (heat of fusion) as neasured by DSC, PCT/US2006/009852
correspondl ng to the equation: 20 Heat of fusion
(J/gm 1.1312) (ATREF el ution tenperature in
Com%@mér %#em izhen preferaliRet lepsidkpatomd higher, nCoaprsérhbloat least 10,

15, 208 b hidhtr, i G O RBh Y honh adiifond el e frection
elutmlgF%tweenfth@sanﬁsjted)?E@ﬁIréﬁ WK §’di’dl Sorthp2EBIE ?Arﬁﬂm%; et@l@ﬁe .

encia, Spain (http: //vW\ANg ymerchar.
mterl:{"g@]ler?ﬁ@l’ﬂé eI &IRq eamensmer(shiprefhrablyeit édhc)same;comonomer(s) and

U A —
perceitrirtbatrod thef blbdker Snten)ot}imﬁ:r Pegerably0the 3RMOVIA 0P theCdinbarable

ure nt sensor tects the nethylene (CH2)

mterpg&ng,ea Asalsy wel Qrssemep fthe blopkad inierpadymercandfay thehe
comp@@bhériﬁt%rpﬁo?ﬁﬁ@r'ﬂaﬁ Q%tQﬂcdn(bn%ﬁleF' E(I)Iﬁ t VWEHnb WF%IF Befsent of that of

onposi ti on sensor detects t
the bl@ﬂ@dp@ﬂegp@bﬂmﬁhe mat hemat i cal ratl o 30 of the

i ded by th t
1 PERERL bR ity s o i nensoms ahieagone o-
oleﬁnt Bepectaitg tiogelindapyjiicrd v il AW AR pBfithet USud G TRAN éﬁth 9.855 to

calibrated with wn et hyl ene aI n copo
about {y B3 gh¢ra's and mrw;pz@@l@ ﬁom@mbmlepmzvu@mow Daodsa 1 [nﬁbT@ percent

th ATREF
como%_(?}ge\:/rggfe%(f% %YH%S@O f%ﬁ&to% )co%tﬁgtscg{sﬁ%mggﬁf iffggtion eluting
betwetICHE )md; ngmm greasmmsar aﬁattbeh@dlum@y (0! 1338y TdUr3, 899 n{d?s

ss. A polyner specific calibration can
prefer&'ﬁé‘ & ﬁa%‘é‘ belita éhet Hienpea0rldbolol bl4.93 rrad opmt p@f@aﬂy

ereeict B iy Wy AR AR NIy, ARG PR Ritue of e

peak AERKF @lut@nﬁthmmlra:(afhhda EREFtfravdbe Beihy compaky, Mhsaret kg °C.
rati o of the areas for

SR R S g o
oleﬁn@kﬁdcﬁﬂ& NG SSrpoBRIOABing § %@fétﬁoly&léﬁiefx; &ﬁ%@%eaﬁoﬁfo 855 to

peaks can be cal cul ated using a
about 91%3? ﬂﬁFrW i pRye especidllyafor polyafetsshaviqephyierthart dtut 1 mole percent

o intearate the i Y
comordt OB EEPREbY D55l R il i TR b e
betweon 40 hﬂdme”Crmeatemlmml equhlab e quagtityqag @dmﬁr m@ 072%ofe
to met yI ene response area [ CH3/'CH2] from

prefergtﬂ% gﬁﬁ%ﬁi%nrﬁrreau alite thefuantaty §r0-204R2 T&i24 .07 @/hm@IT isghe numerical
value ()f‘ﬂhg B@aﬁi élu‘ﬁ’@rﬁfé ra't\gg BF e A{et B i fr%&‘lo E)o 11%808 gﬁg{]ugﬁi in °C.

hen't he eals m ne r-a

[SHE as u r Iétbtllllsﬂnnglea aspadiRibe ipeakiye pblgniey\HMn c&éiﬁﬁlnlté&polymer

refer%ﬁ .as tt e aread under the curve between Ti and T2,
P &r mlﬁmﬁ%a Flon and png orraorecopelyeHzZahlRicoOmenomeas inef t
polymaﬂibdrfoﬁﬁtc}@facféﬁﬁee%rﬁﬁﬁlt&ﬁ@&oc@o&'e lingﬁtgg REoPS ¢ polymerized

hei g ggy hen draw ng I ne or| zon
monomﬁrémé@ feprmggn chﬁmca]i qmélwseaimopdmmesl (bl‘obkelhdtelrpcgjmher) most

prefere%i’#faa re Sclﬁtecg?olgéle- dcog r%g@h? i;r{lﬁ‘ %E@}:&l&nﬁgtlon

which ebidseetween 40°C and 130°C when fractionated using TREF increments,

characterized in that every fraction having a comonomer content of at least about 6 mole

percent, has a melting point greater than about 100°C. For those fractions havmg a

- comonomer content from about 3 mole percent to about 6 mole pércent every fract1on has a
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of polymers in this ATREF-infra-red nethod is, in
principle, simlar to that of GPC/FTIR 20 systens as

woeasaviobesd i n the foll owi ng references: Mar koviPCmjus2006/009852
Ronald P.; Hazlitt, Lonnie G ; Smth, Linley;

"Devel opnment of gel -perneation chronatography- Fouri er
DSC rheltinspantof abbuak 164C os pigher. ddorsyreferably saidaolansr feactions,

. of et hyl ene-based pol yol efin ol.v.ners. . .Pol '
havinggesst Lol BEPeH CamaRomen Bt AR SR8 §gint thakeorihiygs to the
equaﬁgl{}d Deslauriers, P.J.; Rohlfing, D.C; Shieh, ET.;

"Quanti fying short chain branchi % m crostructures in

eTtt €AS926)anelf parcent carpprsinyaran e fEackignkst 285.8%cl usi on

8ot r Bots B e bfoch i InSbad{eARTn At pEbIeR Serpsivpugs,
preferiy BoRprivihg efhyRne ahd6y @ahereedpblymetieiés esmendnesreim i n

their entirety. [90] In, other errbodirrent% t he ived
polymierizashiormecharasiariand bn multisle Rlocks @ jsamgis of po of more polymerize

ch t o ¢ . :
N
preferﬁlhgtl a(mlilﬁlfblm'hdg)bblydies,t slaidkileéldmerlembll\ltfwi@ eaoculahfaction
about 1.3. T aver ock i.ndex, ABl...i.S.the i ght
whichiEygp el vein AhE B SR . R Teced wiaTRAT ferpgits.”
characg%@éﬁ‘?ﬁ tHaf B%dr BA& orRAH8 86 ATRE f@lﬁ%%@?drr}@ia_f%@réat& Ahan or

and 110C,"wth an increnent o : .
equal RO 065 baPChelisatehydbes 5t fusimi asmeasurg) by DSEheqreesponding
Bl; is the block index for the ith fraction of the
to theeqUAlioNi ve et hyl ene/a-olefin interpol ymer obtained in
PrRResahiive (JTEE < (3NJ 1 ATREFutivh ighbeere nCegias)ef 136.58,
the ith fraction. 5 [91] For each polyner, fraction

. on,
[8#] is dbeimentivyblosleingmpelsmershave amaleiulny fegtion paieh elutes
b 0 i iV . . . = : .

RO Gl P SO St ey, e Ten o
every L{REAGh iMach ahxA TREF bhitipn eqapeadtiecoefTERIEF 08Cini dess than about

tenperature for the ith fraction r abl .
76°C i PRSPPI THYLSIPR 7 SerEon PR RETEnEPad 81
equatfoﬂr the ith fraction, which can be 10 neasured by NWR

or IR as described above. PAB is the ethylene nole

f et ofifiasion (¥/e) \ihdl 16 12 KATRES itéeolcebeitya inEplsiugie £2.97.
B e e e S

[StSﬁ nper athdlc8ndASmeNeneidaitioae tHeTREF padk daprbefmeasmed @sing an IR4
"hard segnments"” (which refer to the crystalline

infra-sesybasaster aypilabhefrpmiRalyypenphar) Valgacia, S0pist  or der

(http: r xé t%c%gr TA and PA val ues are set to those

MM j ) ol yet hyl ene 15 honopol yner, if the
[86¢t ual Thel“vespbsition meds hafithe detgetenis stuipped wih a measurement

sensog \f{(%ﬁi{!z)aq?algecibgll;ggiﬁglg %%%gr%g}gg %}3{.‘ Er%kfifgégg?rg fn éﬁé\?rmagéfi igﬁteﬁs in the
regio{all %? g?(?%mrﬂ' e Ofned dFerS @ Bens6 PARES e Qﬁbtlgj}élélné‘(@Hﬂ @arbons on

ene nole fraction of PAB. TAB can . .
the pelginet (valtiell direatiy relates t6 tielpolyiney cenerutraden in solution) while the

composition sensor detects the methyl (CHj) groups of the polymer. The mathematical ratio
of the composition signal (CHs) divided by the measurement signal (CH,) is sensitive to the
comonomer content of the measured polymer in solution and its response is calibrated with

known ethylene alpha-olefin copolymer standards.
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20 Ln PAB = a/ TAB + [93] where a and (3 are two

constants which can be determ ned by calibration using
we 2006nioerso of known random et hyl ene copol yner s. pCT/US2006/009852

shoul d be noted that a and O may vary from i nstrunent

to instrunment. Moreover, one would need to create

[87 hei r Bwrdetestarvheniuged with e A TREHinstemens|pyerages both a

B
TREF $ocedit A"Pd)lgﬁx@f &ecMr @Hbraﬁfnﬁ et be dréatéchby ﬁﬂ:hs;di)mtth@a{rea ratlo of
curve is o

tained fromsimlar nol ecul ar
the CHs 40 @& forspadymers fwgﬂ'tkrwm @UHEOBIEE @ﬂt?%(mg?f%%v %&?E}F%d by

NMR)Sﬁe qogx{E??&}lt i A@f‘%&ﬂ ons@é J%'Igﬁn&%%ﬁ lo¥ BB{ated by

applyin@3 ﬂle&&éfeﬁb'el EAlibratforGdlhdatioios thetmreak TRERe imdipidnaltChleand CH;
for,a random Pﬁﬁﬁ% ynmer of the sane cc;rrp05| tion and
respong i greagatiofy AVERYS APPRIIRECOPEAYDf Px. Txo can be
al cul telf usieR AEN $8At%/hal frdekitilin
[883006/ 1%&6‘3%0 Ppmf bSZO(‘):%l/1 g%gagggat eP)?(Sjlglgs the eth al ene :
(FWHM)Icelchifation kfier dpplyieg thandpiwptatp baselises ofintepemtesthaindividual

signal g\ﬁ%p OSi %flﬂg)gt g S'%E@fﬁ%\él A an AT Ffﬁhewngﬁag}aslf"mgm T@A&ulatlon is

based Qﬂ% thii@ oPhe El tor}ﬁahyléﬁé I)eslf)(ﬁfse aRa CPLANS &bhvibe MEHEF infra-

fraction is obtained, the ght aver aa;t bl ock i ngex
red detapior, Wharein e taHest éhlsmsy)mw tsaﬁers@eéé”r@m hage ling, and then the

Ew S G aERbey, (s fBLAR Beabhalhehl RERpR GRS, RPrWIM

area 1sQi7éiﬂﬁéd aethe %reaA?iﬂeﬂ the gmabeuweehan lagﬂ (bIlIt Weﬁr;l"drwldliiﬁ etre points
1.0. Prefer y,  ABI In the ran o
detenmn%tca@@d%ﬂ ol i TRER pogl doncindioe Tt Bk GRBoB hvo, and
then d: Q'imé BQH% )&%P%' the®ale i E , 300 dterBets the TefB Mright portions of the
isin the range of fromabout 0.3 to
ATRE@bnnme O 9 from about 0.3 to about 0.8, or from about
3to bou about
[sglbout Shaagnli tbq;mff gﬁg-rec&peﬂr%sr%o%  peasuze tB%gch%g(%mérocghtent
of pol%’m@rs ih hi® ATREFeRBadbaBRDd id\Bh ptificipR, sitilar foa‘hge)fﬂﬁPC/F TIR
om about 0.4 to about 1.0, fromabout 0.5 to ab

systen1s 3, desgribied dmthetfoliewing gefersncesy Markavieh, Ropald Pab%&%ht@ L?nme G

TN O -
spectrbétopy foreihbtacRrightiv (ﬁh:&iydienal-lﬁﬁdad’lpolmleﬁp od)guiymens’é; Rofpaieric
the 15 inventiyve eth

Matﬂtﬂéﬁ@l?@@@né@ng@sgre% %993 @%@ el;ﬂbgébﬁi}? l%m S Tk Ropifing,
D.C.; gﬁ%ﬁog agﬁ Bt 13%&%%{%&&‘[1{1&%@5ﬁﬁ‘@ﬁﬂy&ﬁeh&ﬁeﬁn

reater than about 0.1 and up to" about
copolyimérs asishg alzmmb(dms;ba chrosiatggraphysndiBoutieiinans e, mfvpred

ey e RS0k B 20 SRR e o

referegc@he’il&ﬂlﬂﬂleﬁ&nﬁ@éfyut 1.0, greater than about 0.7 and
up to about 1.0, greater than about 0.8 and

up to
[98bout Irother @nbfadimgnféath@ inventve ethyere/@ote ﬁlﬁatem?lrraer s

288 g BRCABFRON o P B MIRG LG o .0

and aﬁhﬂéﬂulalﬁ vidighd ﬂ%ﬁlﬁftlohhm/l‘amg\ﬂéat& tRan #bodt UP. The abmage block
1.0, greater than about 0. about

indexgABhr SthereiEhtaaEe of e Askdpex (kD o cagh pf g polymer fractions

obtan%fifi‘ﬁa?efg n;f) G@QT% nﬁ %Q"@E!ﬂ’d m°@9wﬁf?9ﬂﬁ1§}erge?t '09556 ' ' '7
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pol ynmer fraction has a bl ock index greater than about
0.1 and up to about 0.5, greater than 25 about 0.2 and
wopodsnoatsout 0.5, greater than about 0.3 and upCTas2006/009852

about 0.5, or greater than about 0.4 and up to about

0.5. In yet other enbodi nents, the polynmer fraction

has a bl ock index gre@]&rzmmgbout 0.2 and up to

about 0.9, greater than about 0.3 and up to about 0.8,
where B1ga tierblbdlaind @b thdit fracstibniot theoinsbroive efhylenetrolgfinat er

) t han about 0.5 and, up abqut ,0.6. [ 961 For .

interpelper ghteingd mpréw%“éwé‘iﬁ%&na Vids %‘F&‘ﬁg&j}t pevcEntpes e ifh

fractio?m ynmers preferably 30 possess (1) a PDI of at |east
.3, nore preferably at least 1.5, at least 1.7, or at

[91]east Por(zackapolymep Stctpmg Béissdsifiped by beasf the t@p felpwing gquations
i.num val ue of 5.0, nore preferably up to a maxi mum
(both&?élg_clggwgﬁf&e %‘é‘?fe%f‘éﬁ%fl? up to a maxi mumof 2.7; (2) a
heat of fusion of /80 (/g or |ess;r @) app- 23 WO
2006/ 102150 M‘Ht%gﬁeeﬁ%%w=e{ 5 tent of at
| east 50 wei ght e7FAc’et;AB(4) a glasstt ition
rature,.Tg | ess .than -25 e
where/ 1508 S rpparaite ATRF sfitpadriRdetyfeop g RERRASh IR bLy
expredst f¥eELvin) W8, is Miveesthyl¥éke POleyfrtisn Carthé il Eactidr) mehicl canrbe

conbi nation wth any other _propertjes disclosed
measunish b NMR o5 o radascnbri AbgES. Ban isShr:aihyiRag molsgracgion of the whole

[ eat L : f
o 34 P SN, i B i
or IR. 1006 d MpaeaeATRHEFeelitivteinpeape hydrbe stiytesaesale fraction for pure

N BT PR o i ST
order %}Epgg%d%ﬁgn,@x% ;Fg %Iﬁd P} vﬁ%ﬁ@g é‘{étsgtlr( t'ostﬁd)s%ff&f higP H&li%h‘t?lipr(])lyethylene

YIEr s, eretofore unknown for an ol e )
homopapmies ifthe actsplecilus|fyr the Eogrd sggraents ofre setavadaide.afer wiralations
or re 8.3l tic a-olefins. (By the term
perfo%%ql@?@sﬁﬁgtﬁ,?ﬂsﬁhi s 10 context is meant that |og
P8 (i NTRpsCAk ATREaPeRH1E Yol £88déM20psl@ensiihe safie
magni tude between 50 and 100C, preferabl rybgbet vvea%g 0
compegitdorns @Bld)avireosy etirflend molerftactien PhP sy phinysaibs calsylatrg from the
f.urther. characterized by a thernonmechani cal anal ysis
follo“gﬁ%ggt?agtol‘ﬁbn depth of 1 mmat a tenperature of at | east
90C as well as a fl ekxmPak =nwdw tt$ of from 3 kpsi (20
MPa) to 13 kpsi (90 MPa). Alternatiyel the 15 .. . .
[OBhyent VTS 6t POTS ETONEARS IR S SFHRGRUEH o cglipration using
a nun%??bf’ 18‘}0%\/191%{1361{1 a e@%?&l?m@fs. I sABu1abe nBtcl SRR AP Ray vary
of at least 104C as well as a flexural nodulus of at
from Instrsmer® th psstrup@0t. MMajeoveiT hey would nsed tchereate thei oMl calibration

curvepfifh P8 o comPOIERT 9t THaL o Bt ied HEgh Ry B it range

as the frR¥ioAR duhdss i DilighPolRMRA et Pt MHthe calibratibengevesd obtained
to other known polyners. The inventive pol ﬁmsrs h

from simglair friodeondar yeight ranges ueh effgch wopldbarsagntially P%&lis&#@\é-e In some
| t Addit i Ly,
et AR AL ) Bl tscnnil

i ndex, 12, from QOR=t-03200TAeict @ 630Ut es, preferably
fromO0.01 to 1000 g/10 m nutes

. nore preferably . .fro .

Txo iptipsA TREE GompgratredOr aFs oMo BEISEOF HISye <GRPESiban i having
' A, certial i =

an etichetadld A P, Ty R Moo ARAEO MM = VS0 Gopversely

fromO0.01 to 10 ¢g/10 25 mnutes, fromO0.5 to 50 g/10 ’
mnutes, from1l to 30 g/10 mnutes, from1l to 6 g/10
m nutes or
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fromO.3 to 10 g/ 10 m nutes. In certain enbodi nents,
the nelt index for the ethylene/a-olefin polyners is
wOgbdsdomsnut es, 3 g/ 10 minutes or 5 g/ 10 m nut eeT/Us1406/009852
The pol yners can have nol ecul ar weights, M from 1, 000
g/nmole to 5,000,000 g/nole, preferably from 1000,
Pyo is @/(emﬂh;éetteand.l,e deotianty arerdonpeeriobyraey of the ssmel@nosition and
.. g 30 500 0._g/npol e, an ' fro
having) b BOEG FrBRE S0, 006 P Inar S HRERG R s +
[94]NVeNtON& tRQbMIR ifle& ABI)T6r édch Prépafiftive TREFRadgivaiBottaided, the

~_preferably for ethylene containing polyners fromO0.85
weighigiverage bbbcé.lwngBﬂﬁor the whale ﬁ‘i’lﬁméﬁﬁ%’cheﬁ@%ﬁ%%te‘{- H@ some

i APy A A D5 Bl g3, e g
In othe?Qafbodrckis) ARTTE W0 1208852, 3 ElﬂcDﬂ;itonbeuplr.ﬂi: Beferably, ABI

TN RO X R R

about @5% :a&ﬁhb@“ Iﬁ%g{n?%ﬁmg%gs, Arlligth tM@Eé&@e bf frogPibbiut (?]JB %o about

ovi si onal’ cation 60/ 662,937, filed Marc
0.9, frdik,ab@@IB3 td aikBut @8pari fornmhbdutAshic abatii @R, froup about 0.3 to about 0.6,

from aggétﬁ?% ﬁg@ﬁt hbl’ gd%wwgg’ég 7%:[02? %SE%HS %‘%ﬁi%ﬁglﬁgéﬁ%%‘réﬂ ABIlis in
the rafEE b AR LRk D40 MBow AT Fhd52 054 0080 HBoutf1 0,08 ikt soud 0.6 to

Appl i cation No. PCT/US2005/008915, filed
about M rhmidbou®050 alawd 1 BCTromphoptBite abays 1.0, or from about 0.9 to about

10 PCT/ US2005/ 008917, filed March 17, 2005, all of which
** are incorporated by reference herein in their
[1ERhbhet Yhardcbdristiy dednvedriee sthglenstdiefih moerpolysesis that the

) contacting ethylene and optjonally one . .

inventixgoithyleme/ grol ofiepieRabyracr ROFBHEF At Setene nplymet '#?%“8}% ghich can

be obtgﬂllg;g% g?éﬂaﬁtf%g TRE Ui 1 FcR0n RAHIHEIORIeMbicbtef than about
cart al § conposition conprising: the adm xture or

0.1 ande@dab aboutdrdahdct moksulat eight distribotiomiNi/My; geeateathanabeut 1.3.
ol efj n_pol rizatio

s REML TR b B B S H%08 B haf OBBRE d up o

aboutAY, gf@fér #2inl HBuCEY 3hd §p td@6uN 8.02greePh@Aabout 0.8 and up to about
incorporation 15 index |ess than 90 percent,

1.0, opgrefiter thiah pboug$s arskup ®GRbpelr bénin ch@sqmtiﬂdé‘?f@it‘éﬁb?mly‘@%%
fracti%lgl?agﬁaggcﬁ{ i& Q}E %r??fate} gngn %80 '?)olnﬁ{dhﬁﬁ%%ﬁg{ lg%ggg%téﬂﬂﬁf(a&;ut 0.2

arn's
and uREPARUE N0 IeNRr fah abygtos3 anburioaboutshiytgrédterghagantut Aend up
as follows. [102] Catalyst (Al) is . .

to abc[uNl O206z1grten thaa ehgut :hgid %‘f@@pl)lta]nﬁ).d& S(tlél ofher embodiments, the

[ ¢ ot 0CH 5 10Yablo B 015, 26 th
P oly%e%%@%k#%i@%%%%ﬁ%f ﬁ%t&% %/ m%?%%g# eégulgpc cordi ng ,fgg the o
abouttteBaid Wg® abbutiDs ORcAe1185n a0 8133020400 About®Shlor greater than
about(lg% é}zxgt}étzoéla(bgfglbégﬂh}w_?% otl}z\q’r p%l%(g(%'me%{]sfl th%%o?y%e%ga%gc')n Ras a block
index greater than about 0.2 and up to about 0.9, greater than about 0.3 and up to about 0.8,

greater than about 0.4 and up to about 0.7, or greater than about 0.5 and up to about 0.6.

[96] For copolymers of ethylene and an o~olefin, the inventive polymers preferably
possess (1) a PDI of at least 1.3, more preferably at least 1.5, at least 1.7, or at least 2.0, and
most preferably at least 2.6, up to a maximum value of 5.0, more preferably up to a maximum

of 3.5, and especially up to a maximum of 2.7; (2) a heat of fusion of 80 J/g or less; (3) an
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(H3C) 2HC CH3 CH3 [1031 Catalyst (A2) is
[N-(2, 6-di (1- et hyl ethyl)phenyl)am do)(2 25
worbdeyioptsenyl ) (1, 2- phenyl ene- (6- pyri di n- 2- di yl poetusame09ss2
] haf ni um di met hyl, prepared according to the
t eachi ngs_of WD 03/40195, 2003US0204017, USSN
ethylengcontgnpolzat l¢ast 2wright peceno@Ba ghassiiraGitioty t2dpd@ture, a5, of less

van R MR O PR A s ©

[H (F2yrthef; the inventive polymers can have, alone or in combination with any other
trif( hyl phenyl ) am do) et hyl enedi ani ne] haf ni ui n
ProPe&I’ileéége sed bgreirgastoragerpduliisx &’ crugh shat RICEHS greateifBan or equal

to 400 REg, pifForaBll b i 81 Stk o Mi%, ot topperatyes of 198°C e

Morenydr) the 2ayehtivopglpmetsypossgch @&lﬁi«&l}eﬂdt,s?orﬁig'e)ﬁhodigﬁ%b’b% fXttion of
according to

remppriihe 4B Rbe il €8 IS lRoiaon bfiaive Gige! sessastc of

iS .
blockf@g?lgiﬁfg?’s( %’f%hﬁ?@%‘d‘t%h@lﬁc{gﬁgﬁ)}y lagﬁfee?ibl?/c%kﬂ_gfﬁ%}, € ﬁec@ly a copolymer
of ethirtenp phé o/ 01) tonrei Cocy) aliphityd §-oRfinx.0(B)) the iteraofrelatively Batyzthis

conte}:<t2i_§ ﬁlVégn%BO /o% %12 ﬂ(ﬁloPaE é)%%ﬁf%gsesels %9?&?5% t anc(:)(ng:)? 63;‘ o?%%c_;lgl)tgde
between 50 and 100°C, preferably between 0 and 100°C).

[98] The inventive interpolymers may be further characterized by a
thermomechanical analysis penetration depth of 1 mm at a temperature of at least 90°C as
well as a flexural modulus of from 3 kpsi (20 MPa) to 13 kpsi (90 MPa). Alternatively, the
inventive interpolymers can have a thermomechanical analysis penetration depth of 1 mm at
a temperature of at least 104°C as well as a flexural modulus of at least 3 kpsi (20 MPa).
They may be characterized as having an abrasion resistance (or volume loss) of less than 90
mm’®. Figure 7 shows the TMA (1 mm) versus flex modulus for the inventive polymers, as
compared to other known polymers. The inventive polymers have significantly better
flexibility-heat resistance balance than the other polymers.

[99] Additionally, the ethylene/ a-olefin interpolymers can have a melt index, I,
from 0.01 to 2000 g/10 minutes, preferably from 0.01 to 1000 g/10 minutes, more preferably
from 0.01 to 500 g/10 minutes, and especially from 0.01 to 100 g/10 minutes. In certain
embodiments, the ethylene/o-olefin interpolymers have a melt index, I, from 0.01 to 10 g/10
minutes, from 0.5 to 50 g/10 minutes, from 1 to 30 g/10 minutes, from 1 to 6 g/ 10 minutes or
from 0.3 to 10 g/10 minutes. In certain embodiments, the melt index for the ethylene/a~olefin
polymers is 1g/10 minutes, 3 g/10 minutes or 5 g/10 minutes.

[1] The polymers can have molecular weights, My, from 1,000 g/mole to 5,000,000
g/mole, preferably from 1000 g/mole to 1,000,000, more preferably from 10,000 g/mole to
500,000 g/mole, and especially from 10,000 g/mole to 300,000 g/mole. The density of the
inventive polymers can be from 0.80 to 0.99 g/cm? and preferably for ethylene containing

polymers from 0.85 g/cm? to 0.97 g/em®. In certain embodiments, the density of the

~ ethylene/a-olefin polYmeré rangesfrom 0.860 t070.9»2775‘g/7<7:ﬁ13 of 0867 fo 0.910 ;g/cm3 .
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CH(CH3) 2 X=CH2C6H5 (CH3)3 [107] Catalyst (B2) is
1,2-bis-(3,5-di-t-butyl phenyl ene) (1- (N-(2-nethyl cycl oh
wexyde) 021501 no) et hyl ) (2- oxoyl ) zi rconi um di bereylus2006/009852
C(CH3)3 H3C N % C(CH3)3 ZrX2 (H3C)3 O N CH3
X=CH2C6H5 (CH3)3 5 [108] Catalyst (Q) is
[141] - but Vheprodsy of meking|thapalypgrshes bcenldlsclesegan the-fpllowing patent

oo 0 P 050 PRI TR 6 SR8 S 1005 U

Provis n%fsﬁp éhtioNNoC80/66218€), 2iBkd Maldh(1GHBIES; .S Qrehidjodal Application
t c2

Iy
No. 6(1/66299&9,( fies Mer)cul(l(iﬁeﬁéu By$. Firevisiongl Appdicajan Mo 20043662978, filed
v, 3 S RS GCIE TR e gy edos e
Apphéhuaﬁ@?d @@zrz@moosmm Zﬂ&ﬁMh&ihlE}Q 2%5/%2@0%@51&8&@1 No.
Si\ /Ti(CH3)2 C% 3 [110 cflb tf
PCT/{Y SZQPSIO§)8917 filed March 17, 2005 all of whic are incorporate })’ reference
heremj}ﬁ thelfxI éﬂtl d ﬁncljé)gaﬁ}ﬂ?@l gﬁ gl%i’c{fl‘lerﬂé(ﬂlm &JHE%&X kodtading: éﬂ?yl@lfé‘ and

tani um prepar ed
optiordllp shamt mafel addittoaqrodlymeridabletrhendnesis huhnlg@am fsthtzEne under addition

pOlyméi‘lggtg)%/C%?lﬁl%%gs W'l_tlﬁ a c%_al?yst composmo(n conzpnsmg 5 H3C (CHB) 3
the admixture or reaction product resulting from combining:
a. a first olefin polymerization catalyst having a high comonomer incorporation
index,
b. asecond olefin polymerization catalyst having a comonomer incorporation
index less than 90 percent, preferably less than 50 percent, most preferably
Jess than 5 percent of the comonomer incorporation index of catalyst (A), and
c. achain shuttling agent.
Representative catalysts and chain shuttling agent are as follows.
[102] Catalyst (A1) is [N-(2,6-di(1-methylethyl)phenyl)amido)(2-
isopropylphenyl)(a—naphthalen—Z-diyl(6-pyridin-2-diy1)methane)]hafnium dimethyl, prepared
according to the teachings of WO 03/40195, 2003US0204017, USSN 10/429,024, filed May

2, 2003, and WO 04/24740.
@CH{CHa)z

(H;CH S \—7 @
N @
Hf:
(H;C),HC C{h \CH3
[103] Catalyst (A2) is [N-(2,6-di(1-methylethyl)phenylamido)(2-

methylphenyl)(1,2-phenylene-(6-pyridin-2-diyl)methane)]hafhium dimethyl, prepared
according to the teachings of WO 03/40195, 2003US0204017, USSN 10/429,024, filed May
2,2003, and WO 04/24740.
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[111] Catalyst (D1) is

bi s(di net hyl di si |l oxane) (i ndene-1-yl ) zi rconi um
woi2elsloeisde avail able from Sigma-Al drich: O eHB@S2E6/009852

ZrCl2 O [112] Shuttling Agents The shuttling agents

enpl oyed i nclude diethylzinc, di(i- 10 butyl) zinc,

di (n-hexyl)zinc, triet lﬂ%éﬁn] trioctylal um num
triethylgallium i- bu unmi mum
bi s(di methyl (t-butyl)siloxane), /~Yutylal um num

bi s(di (trinmethyl silafhy-am dedH
di(pyridine-2-ne§%%¥% , §;
bi s(n-octadecyl)i-b uﬁ%nu%? i - I al um num
bi s(di (n-pentyl)am
3!3(2,6-di-t-buty|ph@ggxﬁdecggxggctylaluninum
i (et hyl (1-napht hyl )am de), hylal um num
Toup(t - ' hyi:sy »38),-. 15 - et hylal um num
. s s?%%t¥iiygnte hy)ﬂii."?(}‘:"’f‘?ém‘*%%‘f, _ethyl al uni num bi s(2, 3, 6

tri(methrylghdnybamido)ethylBediM@ing a6 tAMEMzFACT/ US2006/ 009852
azacycloheptaneanide%, n-octyl al um num
bi s(2, 3, 6, 7- di benzo-TCazacygl SHkpt aneani de), n-
octyl al um num bi s( di_net -butyl)siloxide, ethylzinc
(2, 6-di phenyl phepoxi de)y; ~a#d et hyl zi nc (t- but oxi de).
[113] Preferably) the/for-going process takes the form
of a conti nuous BGHuHXN ﬁroces%:émmkﬁprning bl ock
copol yners, espe ially mul £i; bl ock copol yners,
preferably |inea NJ - bf ock copol ymers of two or
nore nononers, nore& espgtiayly ethylene and a C3_20

[ ' 5 pst especi al ly ethyl ene

and a C4.20 a-olefin, using gtiple catal ysts that

are incapable of interconversion. That is, the

5 [168} al y €tatalyste(Ach éxbis@E2-byoydi3s(ditmizo-1 e-0O/1)-5 RS 1)phenyl)-
2_hsolutlt qgsp#énerlz§%lon conditions, the process is
PREpORYIRg @3’ FloBexangy .2 A1yb girenism £5)i dibengy], prepered subssantially
accordiBl @1 Secthinh SRUBDAOKBA/GRIIST ST ons. Under these
polynmeri zati on conditions, shuttling fromthe chain
shuttling agent e catal yst becpss advant aged
owt h,_and [ti
especially linea pho aee
in high efficiency. . /ive i nterpolyners
may be differentiategd fruom conventiynal, random 15

yl al um num

copol yners, phys , and bl ock
copol yners 5&% \ S r @ 5reH; addi ti on,
fluxional cataly anidgni ¢ otocatiperfc |iving

pol ymeri zation t echni-gyes (CHsr~ cul ar, conpared to
a random copol ymer e sanme y yer s and nononer
content at equivale or nodul us, the

i nventive interpolyners have better (higher) heat

[10dsi st SatalystBhpiadii-bis-(By-dietttuitylphenyient)(14{Ngher TMVA
.rat.ion t rature, hi.gher, high 20 tenperature
10 meth egggﬁl@llgg) eﬁlgy{]ﬂ?'ogﬂgl}r) 5irrc‘?ﬂllgﬂélﬂbeﬁ% h- t en‘pe?gt ur eu

torsion storage nodulus as determ ned by dynam c
nmechani cal anal ysis. Conpared to a random copol ymer

contai ning the sane nononers and nonomer content, the
i nventive interpolynmers have | ower
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conpression set, particularly at el evated
tenperatures, |ower stress relaxation, higher creep
woesicsiarsee, hi gher tear strength, higher bl ockCm@s2006/009852
resi stance, faster setup due to higher 25
crystallization (solidification) tenperature, higher
recovery (particularly at el evat eG(CHenper at ures),
better abrasion resistance, ch ? et racti ve force,
and better oil and filler /acceptp [115] The

i nventive interpol ymer 0 (gHes
crystallization and__kfanch [ put i on

rel ati onship. the/ﬂhvent've i nt erpol yners
have a rel@Psfe geO di FFerence between the
tall est peak tenpe e nea H?ﬁg usi ng-CRY§HAF and
DSC as a function of u ?on especially as

conpared to random cop rs containing the sane
nmonormer s and nonomer | evel or physical bl ends of

(4931 y ner(atalyse®B23ds h2tHieuS-di-t-hutylpiinylaendi-@N-(Bolethybeyclohexyl)-

iR P ADRTIBAT SoeTtozrie er !

PCT/U82006/009852 t hat uni que feature of the
i nventive interpolyners e toCtdke)suni que

di stribution of the Ter in b ks within the
pol ymer backbone. In particul ar, ventive

i nterpol yners nmay conpyis€\al, p1@ERSs of

di ffering conmono cgnt ent z&, ncl B honopol yner

bl ocks) TPe [ e&hoLy‘nrs may al so conpri se
a distri b9 perC aniror bj ock size of

pol ymer bl ocks of ering densjty or X-oiptdher
content, which is a y type of

di stribution. In additi ventive interpol yners
al so have a uni que peak nelting point and :
5 [108y st alGstaBst )ﬁﬁ@nﬁtyﬂérﬁfd@)diﬁl@ﬂiyl(g Nlpﬁlirolym 2,3,3a,7a-n-inden-1-
substantlallﬁ i ndependent of polymer densit
yDsilggstitanin dapgihylgrenssropstantiplly qﬁfe@ﬁmgrt@ ahaetﬁ@mquﬁé@f Usp
6268428, mcrocrystalline order of the polymers
dembnstrates characteristic spherulltes and | anel | ae
10 that are distinguishakke fro ndom or bl ock
copol yners, even at PDIues h are |l ess than
1.7, or even less than ¥ ﬂo to less than 1.3. [1]
Mor eover, the inventive inge¢pol yners may be prepared
usi ng techni ques to imEhyence I?? degree or |evel of
bl ocki ness. That is the amount ‘8 2comonomer and  ength
of each polymer block or segnent can be altered by
controlling the ratio and typg,pf catalysts and 15
shuttling agent as well as the tenperature of the
yner ] . -
A Oy A L i B R B R S 3o
10 indent hpbsiksetithriuthedjmethyd prephied skbstamially acdonding asthe tedchidgs of US-
| cal. properties, tear strength, and high
‘Aaoggﬁk@ggture recovery properties of the resulting
pol ymer are inproved. In particular, haze decreases
while clarity, tear strength, and high tenperature
recovery properties increase as the average nunber of
20 bl ocks in the polyner increases. By selecting
shuttling agents and catal yst conbinati ons having the
desired chain transferring ability (high rates of
shuttling with low |l evels of chain term nation) other
fornms of polynmer termnation are effectively
suppressed. Accordingly, little if any [3-hydride
elimnation is observed in-2he pol ynerization of
et hyl ene/ a-olefin




10

15 -

conmononer m xtures according to enbodi nents of the
invention, and the resulting crystalline 25 bl ocks are
woi2gslp2150r substantially conpletely, |inear, PCT/US2006/009852
possessing little or no long chain branching. [117]
Pol ymers with highly crystalline chain ends can be
sel ectively prepared in aceg®egance with enbodi nents
of the invention.ﬁ#g el ast @ appl i cations, reducing
O
der ol ecul ar

the relative gqua po ’\] that termnates with
an anor phous bl ock red $ t he\s30-i
dilutive effect on crystal M ge N . This result

can be obtai ned by choosimg éﬁgkﬁkgﬁ%ttling agents
and catal ysts having a @o} opr| ate response to

hydrogen or other chai er m ratipg agents.

Specifically, if thd®€atal yst which produces highly
crystalline &a’bymer is nore susceptible to chain
¢}

[X18] i ndeatalyst S ﬁé)%ﬂamkb)diﬂ-mﬁﬂwh@@}ﬂyl)(ﬁl-racihyll-nb2,_333|(a,8a-n-s-
s G TR g R LS o

A-200%/0042885 t hr ough hi gher comononer incorporation,
regio-error, or atactic polymer formation), then the
highly crystalline polyne egnents wil |
preferentially popul ate theg m nal portions of the
polymer. Not onlymee the r {ng term nated groups
crystalline, but upon m na the 5 highly
crystalline polyner fa Ag cgpakystHssite is once

again available for reinit i ?i}\on/inifcmpol ymer
formation. The initial IrredepoI ynmer is therefore

anot her highly crystall pollymer segnent.
Accordingly, both engg of ‘the réstting nulti-bl ock
copolynmer are preferentially highly crystalline. [1]
08 o ren 3t P BEb B FIRGIR Grdthed 4 ifcBfium dichloride
availabl¢ Gopd¥igmerAldaéh:et hyl ene with at | east one C3-C20
a-ol efin. Copolyners of ethylene and a C3-C20
a-olefin are especially py red. The interpolyners
may further conprise C4-Q f ol efi n and/ or
al kenyl benzene. Suitable uns ated conononers useful
for polynerizing with ethyl epe\ nclude, for exanple,
et hyl eni cal | y unsat ur at ed/f%no V'S, conj ugated or
nonconj ugat ed di enessgufyenes, Al%enyl benzenes, etc.
Exanpl es of such 15 cormnso%%rs include C3-C20 a
-ol efins such as propyl ene, ofput yl ene, 1-butene,
1- hexene, 1 -pentene, 4-neth I -pentene, 1
- hept ene, 1-octene, 1-nonenedecene, and the like.

1- Butene and 1-octene are ally preferred. O her
sui tabl e nmononers i nclude styrenhe, hal o- or

(A SR A e S i e o o S Byginc, i
butylmfdl, gﬂgﬂ?ﬁl%in&&’&&ﬁﬂﬁmﬁﬁﬁmﬁﬂﬁo EAQRHLED ?rlethﬁgaﬂiﬂiﬂ,gﬂ-

i f enefa-olefin interpolymers are preferre
butylplgmjmren bis(dmietyl(t-buty)siderane), ebitylabahipuey lis(di(yrimétbplsihd)amide),
d.. A efins.asused herein refer to.a famly of.
n-oet R n e R AP S DoR RS bR AR im e ras.
butyl @i BR(d p@ﬁﬂ?éﬂﬁd@), f-de8NslumiRPBRA, A.di-2Buty MBenoxide, n-
sel ection of catal ysts, any olefin my be used

octylal N BN e By I6-nepbyhamide, boylalmiane st putylimetalsioxide),

ethyl AR RS afb SRt RighhRRAS oty Rl AL OB 69T ROMdS . - -
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25 containing vinylic unsaturation, as well as cyclic
conpounds, such as cycl obutene, cycl opentene,
wdizeyseboent adi ene, and norbornene, including bat/used06/009852
limted to, norbornene substituted in the 5 and 6
position with Cl-C20 hydrocarbyl or cycl ohydrocar byl
azacy Jol@pReicamite} Q—ddﬂ}dhhd&mlmbs(m,ﬁﬂumbsnmﬂ -szacjcloheptingamigs), n-

octylabigrpem gy POy B SR e iAne Vot e raEirepglad) Bhd "

t are not limted to propyl ene,
ethylzn'&gtbl@gfg% 1- butene, 1-pentene, 1 -hexene, 1

[1 13]e pt elalﬁferébly,dhe éorego1ﬂg prosessriakes 1hqu@@@m§ a cgalgnupus solution
ene, et radecene

proces:g 5y %c SN HRENS $Re§1an ’ng%’??c cogollymers pref?ﬁb%near
multl-ﬁﬁ)@ﬁl %@ﬁ%ﬁgrs 0?547&@121@1@@ 19.@19&5&5, rHEﬂefb}!bemdlly gignéenmd a Csao

ent ene , di I'Tetéw{ ?t ene
olefin4r vydlgdlefin|and exashespeciglin 911115&%&13 % Qm@o 0-g 180‘&%%@8‘6@13

catalyatp % :a%tgg?ﬂpg e é)ﬁ énncgrg eg%%tl gﬁ@ﬁﬁ%@%&?@ﬁ@ﬁ@ *félfically distinct.

Undet Jb%hﬁﬁ’élfé@ohﬁbn @Olyrﬂénmtﬁ(ﬁﬁbcﬁldmfbn@, thelpadess mmdeally suited for
1, 3-pent adj ene, 1, 4-hexadi ene, 5- hexadi ene, der th
poly 7l of gPHESS of Toonsgeast i) MOPHEFT SHVEoTy, Bnder these

polymgn%{: cmﬁﬂ%ng réfluﬁtl'njlr%e{"rorjn '?hecﬁ{aﬁr?éﬁﬁjctﬁﬂg Qgér{ﬁﬁf‘ﬂ@ cafali8t becomes

but ene, ene, 1 -hexene,
advaniage@ @bmpaeé to ehaam gioiwtlatand mulhéﬂ@xkfcop@]lytm:m gwegmyy linear multi-

hydr ocar bon_con a vinyl group potentially may
blOCkk&'@P‘E@@Grsl gie g’r’f’é’@éﬁh@‘ﬂﬁ% #e1%e " i nvention, practi cal
[1'131S ues 1§dGenfive HRIHIRMeAVALY Bbiliicantiae Som esitvehtivnal, random
ity to conveniently renove unreacted nonopner from

COpolyimersr plwidal hlgn@mﬁméﬂnmwndémlféon@lmeﬁﬁ%waé%mée%ﬂtlal

t _.of t 0
SRS LA s T A i
In pmtﬂi%lﬁﬁk RofpBredtd b randoheebpobimdrof thepmadundrioneroindohefdmer content

lid
at eqm?@:&edzg;ﬁgacl:ﬁ@g%rzhn ul\gs,o Elgt%\/lh;q):/nhlé/p g&gﬁ’g{ 2 rmﬁiéﬂﬁe&%pterrﬁn g%er) heat
reswtiarh s rﬁ%ﬁas&reﬁ) B§/ }‘Aeﬁh}’ ol i h%ﬂﬂr Tm bénkBatidnteRBEratiesl/h@gher high-

yners” conp ene and styrene can be
tempétﬁ@lﬁi@feﬁﬁletsjreﬁgdhl a‘mi/ archighee htg)at@mpn@glrg B)rﬁen slorpge modulus as

deterg#gdg)n (agly 106{ aéliaf WS- rd&ﬁ'{lrfq‘g‘ﬁg N Onn%) oc ﬁsc)ﬂr;]lﬁ& containing

the s&ifle I(;I%QOIgbl% ARd nﬂfi%hl@g chdIBHtOME %Vféﬁ@ﬂeﬁﬁdrﬁcﬂy@laﬁ Haee lower
prepare [122] Suitabl e non-conj ugat ed dlene nnngn%
comprenmdnese‘a patticaliagiiat elaedted tepgraties lowerstrgssgiel agglaqn, fugher creep

dr rbon n I
i BB B SRR PN Syl 000 Al g
crystglﬂkatﬁfne(sélﬂilﬁbdtfdih) 15 éj’eﬁaturstlngh@héco@hql (paicyiatly at deetes,
such as 20 4- hexadi ene, 1, 6-oct adi

temparaturesD; befieAisasion s tisaes hPHST TORSAEHBHC R hetss ol fle
mmqgle%es such as 5-nethyl -1, 4- hexadi ene;
alniccllma\thyl 1, 6- oct adi ene; 3, 7-di nethyl -1, 7- oct adi ene
m Xl@@lmlvsmmenﬁteqfol;dndsry diso nyhlbtt anmlcanwrystalhzatlon and

di_hyd I di
branqblngy él;‘)‘g']%glggl: fez%ﬂ % %hétl @3@? h]ly% F g‘f?gljo‘i}r)n%gfs LSHED rdfatively

STAF and DSC
eyl aeipeheg %ﬁ“ﬂﬁh&qﬁ%ﬁﬁ@ﬁ? CPSIAT dDSC s

a furstioh ofiseat of ﬂm}myidtsq)emal}é:nm comepagd toxandom e HRYP ﬁg@ﬁ]@mg the

s U R RO P U Ah oLR A8 Bt

' densgg? HBRRRE RS a IGMG ReAGtyRcopB Ly &t %qﬁvﬂ@ﬁWth&méM\lH} is believed
-29.-
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propenyl - 2- nor bor nene, 5-i sopropylidene-2-norbornene,
5- (4-cycl opent enyl ) - 2- nor bonene,
wb-2006clopisexyl i dene- 2- nor bor nene, 5-vi nyl - 2- nor BOTRIS2006/009852
and norbornadiene. O the dienes typically used to
prepare EPDMs, the particularly preferred dienes are
that tHis defq(ax dchitiern of (HdDyivenfife tapblyhicekeis du tonibe b.ﬁmﬁé dis(riNBbn of the

5- vi n) ne r bo VNB) , net hyl ene-
comoFE RIS CHAGE) (el i yeriopin PG ishlar Besmyentivhe
1nter;ﬁ>§ﬁﬁ€rb alayYeoRipBib & hlteeht gq{‘&ﬁcs Br &if rmg gomonomer conteglf_&slcludmg

| i dehe- 2- norbornen ENB) an exa I ene
homwewnmbm&ﬁz mm@nﬁ@im&ﬁﬁi@ﬁyemﬁ&sﬂso parApiise@disteibaisen in

kPR e Rpeim o oo BReTol ePtigpine content,

which ﬁtaﬁgdﬁﬁltéz’-!ﬂ'ﬁfrﬁ tfe FURYERARA. 30 5@&1@&9 1l b &tivR interpolymers also
especi al |y propyl ene, and opti onal 'y one or noré o?/ i ene

have pgpigse peak meling peistiand eryeniliaationdemperaire profilé that is substantlally

inder AP R L a5 BEREN, HSSR 25 TR A e, e
mlcrdcr)&nad:llilﬁbrdéﬂﬁﬂth@p(ﬂsdﬂﬁeﬁfdeﬁfoﬁm&ed dhatadteRiati® SphellBand lamellae
sui table a-olefins include, but are not

that apg ﬁﬁ@%ﬂ% ble frogptandera or blask gepelamers, evenia PEA aalugs that are less
thanri?ed}te%&’?les aﬂ%eﬁ?wni‘o §\‘M|1 %3 pentene, and 1-octene.
Aparticularly pre rre inis propylene. The
{19 rMmcbmethb w@dtlminympmlymarsengebepmpiryd usifig techaiqhies tb influence

t P EP tabl e d es for
the d{gle %ﬁeﬁﬁﬁﬁwﬁr&e% ‘Slg 'i(maéﬁrl f géve?%ﬂmey langthisagh
polyntrBMcloeR 8e ket @hry BRAISeréd'6Y HSlrdbY M8 &tRhAtype of clatalysts and

non- conj ugat ed, straight ‘or branched chain-7 cyc
shuttling agew %Sd’yfél asghe W@@E@W@ﬁﬂﬁ lmlﬁgerﬁzaonn,llanﬂ@tm polymerization

Varla‘t?‘gféléL b)% g %fbgrrwg%%tf ﬂw Elg%]ﬁlg{é%ﬁ d B% plﬁ(é(ﬁV%?; %d | 5 1he degree of

blockiliesyis |1ﬁtﬂ&[séd1dh6 oisticaCprebedfiesx ackr @,ﬁ@n%ﬂ@ \Nld high temperature recovery
but yl i dene-2-norbornene. A particularly preferred

propegfics é thesresyl Erapolymenae SR B hepraticylarphyzemicereasse vt clarity,
e LR SR S RAL 5L, SRR 500U g oo o
blockgiratht ipblyeser aricredses. dBye Mec(tnng tshmtdmggagemﬁ ahd aatalyst- d@h&;ﬁnamons

the uantity of diene and
i B Db s a o lii s ofchai
term1ﬁ>£ioY1§'Bﬂhepfo%B§ bof p&§mer féﬁhuﬂaﬁon RRCARSBVAP Suphr @881, M ordingly,

olefin nononmers are preferentially | n rporate
little if BEp Porydrids plémination tScﬂbSQnVed hethe polymerizatimherethtyens/ o-olefin

R A

blocks m&ﬁgﬁly,&ﬂ&ﬂ&éﬂth&lmfcoﬁl?&tm|1Mﬁ@1f 65%8ssify 1a€E bfho long chain
ontroll ed. Such crosslinkable e ast oners and the

branchinge products have advant aged properties, including
her t
[1?'7? n Pg) ré €v tﬁ %ﬂ;ﬁhgrsﬁp&e%ﬁ%@:e% ?gienar?e eiéercﬁg ‘ig\égelered in
accordmnte Wdiht dmltodnme:ras of ths irsventiom oanrﬂ)atsatmérgipﬁhéa‘uehi, m@;lucmg the
omononer have a weight ratio of bl ocks
tRalibi B

158 KoV o Mo Bou Heclordea e | ¢
mtenﬁ&émrcﬁluﬁ@ééﬂf&}? b¥ ¢ %éﬁlrﬁrlegﬂbﬁé’ | ré%ﬁﬂ 8&[5{56 ngti%l&‘i’g} foosing

. to 90 percent, a di€ne cont rom
chain pbmtdmgta,gem dnd patalysts baving e appmpnate rdspomse 10 hydrog&Dor other

B R S SRA el D b DLt

polynit hyﬁﬁfessubk%‘pﬁbl@ Ro Shaiy ke@ﬂlﬁm@l@ﬁ (&1oh 20by LECH BRArdRnPRan the
per cent, a di ene content of

-30 -

relatl\f



10

15

20

25

30

fromO.1 to 10 percent, and an a-olefin content of

from10 to 40 percent, based on the total 30 weight of
woheospobsoer . Preferred pol ymers are hi gh nol eediras2006/009852

wei ght polyners, having a weight average nol ecul ar

wei ght (My) from 10,000 to about 2,500,000, preferably

catalydt rrésgbnﬁ&e FOOprbdudmfiDthe 0és crmtaﬂlrmmﬂﬁnatﬂegmémdmms tlogugh
50, 000, and a pol ydi sperS|t f’ E gﬁ the highl
higherDOBRLPY BOOPORH BB BHGH A2 cgo Y O fisnphe highly

crysta‘rlﬁéﬁ]ow?e'? %xgent?ﬁrﬂl ef@?éﬂﬁldyébﬁtﬂ@t%‘tﬁé/teﬁhdﬂa( porfionslodike )

pre era such polynmers have an
polymet. yibtondy aertheresulting barGnatesl grsu;pseqrys;aﬂme,éouaulmetermmatlon the

highlyrorgRiBEe POVEST BEmul e ans isHge Bf PEEPls o Bftifiton of
polyrdef‘f&{gﬁﬁbﬁ{ MRk Sinf iy ¥6rmiddnsolyRadk ufe%i‘ofeyanbﬂe@hﬂ@hryadrmglme

east one functl onal roup inits
polymet segnient.eAcoxdinglyabgthiendtef thasgsuliing wpd ﬂ?i‘iﬁk qoﬁ%llyﬁ‘é"(éare

| e | enically unsaturated nono- and
preferﬂ‘?thnéfﬁ’ééﬁ%ﬁgsggﬁboxyl ic acids, ethylenically
[1V TR bk RhEed- dmpmte?ﬁéiydkrsfme@ i the amboémthSWf tie m&en:hon are
anhydrides, salts t

n ereof —and este 2{: eHe Y ¢
prefertibliydniemolymeys eﬁﬁhylﬁﬁglwkié a@kaﬁpga 3020 Sppolygners o

oy L bl RSB
compIiQer @%—%'cﬂil élﬁ)QxllM&ee[lk yll?ehﬁéﬂee "S%ltalglg @nfatnated @Bmlonomers useful

rand optiona ot her conononer(s). Means
for pd}jﬁﬁelﬂﬁﬁé With @tlfyl)di&ﬁmd)ﬁﬁﬂ fcgrdxumpleo ahsblepmhlbetulrsﬁhsated aogomers,
s

| No 762, 8
conjugrissyt BERoaHed d556: Salyonehake BB oL o AT RIES G Sich
comog&%xgﬂt ch‘ji‘cfeec: é Q‘éﬁrap gfeﬁmgg\ll&eafs?e%}@%er RbBISRES, 1-Putbite il thexene,

rtic functional group is

1-penfiB] £ n?e'iﬁwqt;%&heene 1ﬁhEﬂt&Yel mwena DyBhenef 1-dbent, dtthotied. 1-

group preésent in the functional interpolyner c

Buteneamyl.1- d’du@efanwtpc@nﬁy p@fmqsl Qither Wa@amg}mﬁ@rwgéléwmqqe halo-
{ an
or alka/}nsﬁﬁ? L%(%HB Zg{nljll (%cgfjf[l B&tﬁge, {B&faﬂﬁ:lnx NBY-obfddRRe, and

naphméﬁﬁse e3%| @ycﬂipeﬁ@ﬁéifcydbbﬂiené anmogductqne) cent, and nore
refera at | east about 7 wei

(Rdhc | Nl giraispe angiein PRS e TCGd o ER other
ethyl@&?&ét%&?&lgﬁ%%%n&#%ﬁé bopaul @%ﬁs@s@fs&?ﬁé&@ﬁﬁefeﬂt@é‘famﬂy of

amoun out 40 wei ght percent,
unsatpraeddenyalbboarbonsimsechenmpehmds Wb aw@a@}mne satbearearboaguble bend.

NCETEArE TR A .
1nvel¥'f gt ﬁ%fer&’&?%ﬁﬂﬂ& olelfis 8RAT4-080 allphatti&&nd Iafdrﬂﬂtim:lomunds

e purposes of inproving and/or controlling the
contaihifg oﬁiyhy unstireson es 2811 ps opaict doaypoundse sfichl asfegclobutene,

NG TR AR —

substtufdlih BleZSim 4 g&sﬁ%ﬂ Rit& Ui% hydr&dariet o Gfﬁéh}@mbcﬁ}byl groups.
waxes, antioxidants, W st ilizers, orants or
AlsoRhdi@atse mhttites 08 suchl defimiad svellos wpixiumes efgech slefins with C4-C40
crosslinking agents, surfactants, solvents, and
dioleﬁnrdompatmctsns t hereof. Some conponents for adhesive

DS 58 8 e GRa RO 4 s oy P8

isobutHeRs, Holﬁtﬁélﬁd 1hRARhE, Diexcaé ar-bspiane, Bloktené, Iwhorehe,cladeckre, and 1-
used in embodinents of the
dodecene, 1-tetradecene, 1-hexadecene, 1-octadecene, 1-eicosene, - 3-methyl-1-butene, 3-
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invention with or without nodifications. -34 WO
2006/ 102150 PCT/ US2006/ 009852 [129] In sone
wenbmdiorsnt s, the conpositions di scl osed her ei RCTAI32006/009852
conprise a tackifier or tackifying resin or tackifier
resin. The tackifier may nodify the properties of the
methylehrperiens, drmethylhl -pentenies 4 Gedinsthyt- 1 frepae t4-eimylogclghexehan
. delt.a rheol ogi.cal propertie e.g., . viscosity),
viny e Rl Aobogallp, i iehen EiotRse hriaeniome, cveldtescne,
dicycﬁﬁ;‘éﬁﬂaﬁieﬂé}c&clo@%né’,‘@&C{@di@ﬁ&sp ﬁfclu)ﬂinét But $8BmRed to 1,3-butadiene,
enbodi nents, the tackifirer is used to inprove the
1,3-pertediems 4 st-ndxatliene, doivhasidicnenl , 74ootadiche r,9-dedad B RiIh&', C4-C40 o-

the tackifier is used to reduce the viscosity of the
olefinsopgsifhe {ikeynin qertain goabpsimenssitiacio-otafings praplenad Kivkéney 14 s
[ 1] ssure-sensitive .
peieE e it PURh L cGAPRIALE o RIGSAHGS HEREHHEF cppinn

a vinylseecuyt otevetiallg uitayebheed i ersbudiRess ofthd/if¥entioRR¥®ical i8ies such
adhesi on Ln:i t he adherent surfaces. . 10 [130] Any
as mqnamer pyadlability, asty gndithp abilishtosonyerdikytgmeks Hrepgied menomer

; . . Y. i
fom e o ob e AR BB Rl S e
monoghies beegess tolbighi n can be solids, semi-solids, or

erature m.ti ng exanples o

l,Lqui ds..at roomte n-1li f

A £ e golstizaior Rﬁoc?ﬁé?iﬁﬁ&%&ﬁdwm AR Y e the
productief of olgHAPbRiels coffiBieOfbibyikyHden@hlomas hidnomers including

distilled rosin, hydrogenated rosin, dinmerized rosin,

styrengn g-opshylrsbrenee g-mesbylrsfyreqe }-bytylatwend, and theltke. In particular,

. P rs,;Qf natural and di.fjed rgsins. .,

ier P ERAC RO L By dineBF WL R Bf5TEY RaleFiind fuSRnines

hereiig IQptionally, espelymefs doyhiriemgrtydshel Q§iche ahd1g G%Lgf@ﬂ@ha olefin,
ester of polynerized rosin, the pentaerythritol ester

optioggfllyrppehpsigmgat @4+ Coo sliane, kavihg improtedrprdpertiesodi b epared.
t aer th‘éli tol ester aé)f, rosin); (3). copolyners and
12E] o1 Pl gpnrsaniueaiad tisnp ENBEMES cgh be suypigheshvi peasehed
chain®dddyéidiiaro WierR AV 8 %oltn‘? 6REDS Larbbift dtoRR)! E}%%}Hg%@f suitable

resins and hydrogenated pol yterpene resins;
non-cphiggetkd dienpuintiudel tue pysarne liméted tis stmightshainoapyolid didnes, such as

rivati ves ther €,0., .t resin. product . e
L-neXGHE, L SR plRRe e et 4T hroiene dipuabrdihainasap s ienes
such & 5-melliyty ol hékalliRhO SR ddidhd- D68 Balikne; 35)-din¥thAieY o€ta@iene and

. cycloaliphatic hydrocarbon resins a_nd the hydrogenated
mixeqjispmgistqf dihy drerayiesne ped dihydropeisenes singleuing aligy¢licadiendsssuch as

! . | Sibdy . voof
13-oRRRELIAE 1 20y SbnTRIRME P SRR OR il dgfecadione, and
multi-giagi alhsycﬂmcfuwdeiélﬁ%bmhdggbll“iﬂg didnebe schalks itét{mlyfhh)ﬁ’lfq&?é,imétﬁﬁl

romatj, c ified aliphatic or cycloaliphatic _
tetrah g B T KOER AUCHR DR A OEsaiA Schicns plcoei dlsgldene
cyclodlR&ye ahd c?di'&’al%ﬁfg@h@ﬁ&ﬂb@ﬂﬁn@sb iRk 5 -ﬂ@tﬁy@ﬁ@-ﬁmor@rg&{égMNB); 5-

tackifier in tt conposition can be om abou
propeayledtmorbormene %-isbpropylidene2-diboraemd) Se(t-cBlopentehy P2-nbriomhene,

R R T RITR T
typicdllgaised to85r8pdrd EPDASs 'ﬂ%}:‘]ﬁiﬁﬂnér?ﬂif tbREKH ﬁiie%@sc'a&Q;églhexaagne (HD),

AQUATAC(T) 9027, AQU ) 4188, SYLVALI TE(F
5'eth>§géj%i‘1%(@(g9m%¢dEN§nif ' Cgi@fsr)e-l‘-usﬂbnrr@se €YNB)romethylenesta

w018, PSSR, B SR e

_ ethyliderfee2-gorbofméhd/(NFSY #ind 1,4-Hexadiene (HD). = . . B
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WO 2006/ 102150 PCT/ US2006/ 009852 terpene resins from
Arizona Chem cal, Jacksonville, FL). In other

wenbmdiorsnt s, the tackifiers include aliphati eCT/US2006/009852
hydrocarbon resins such as resins resulting fromthe

& ol ymeri zation of nononmers consisting of ol efins and
[33b1 ef iOre ql@ssgaf de&@@tea@b(mqm B10c@) be BSGOREL(olaRSfth

embe O AR AR SR Rin R PRSI 5t i 8320 avoletn

especﬁ’zgtrylr p\?g}?ﬁeﬁeés‘ Xﬁ]%g{g@ﬂ{r‘ oh&s! %@%h% {H?ﬂ@g@%g r g%giﬂ%%@goleﬁns for
use insdis e;sbddmmmt@thﬂmmnt an@hTElll]l aa tlesigmimlrb;y t¥EﬁﬁiEﬁiTa°CI—I§=)CHR*
ast eni ca enn

d
wherf 02 ihd ) BRI Sl TR otk Da L Farbrit oIS Examples of

tmaalﬁléﬂrgr ¢TREH, HLess b i 0 )
e, 0. . ESCOREZ(T) rzggg%ggdmﬁ%ﬁ%%)m fobuf RO Hifene, 1-pentenc,

1- hemwamythyl hrpgnteney am@ 1sﬁl§>t€tnén An@arpmlmﬂ.y prefsirred a@deﬁn is propylene.

mhe ATERSERE I LR FUSERFp AESKRPEK S by

Suitably dienesfdr@se frﬁl&bphrhlfg\/shlﬂlgp@lymbﬁaéipe&bﬂﬁnﬁﬂ BRIK M"D?Jﬁype
In other enbodiments, the tackifier has a Ring a

polynpess lnctlﬁ&e))n@satﬁé AT ARp- E@U‘#ﬁatf@q szaightias beanchedeehagr-, man- or

rls SO s B 58 B LR SR 8, P e
1,4-he¢xadieme 0F- plrhyhdemd Theorbbmehsy, dnc@rf:mpemta@ené, Sy¢léReXhdicfic, 3QHB-

nts, erformance characteristics of the
b“tylﬁ&&? r‘?‘ﬁ‘et Kpﬁﬂ PrESIeddieiy wthlidens-grneehersae.
14y ect Ipe
o ees it diehOodr B FORICN odrhifialiol Pl scqments or
blOCké 9@@1@1@1 gm%ewrtltssmanamsmfahm@smw@nqiudlpg none): sané aroléfn

ot AR L L5t B SRR R il B o

subsetjaak pf)lyﬁ’fer pfopattibed Thix it,RcARE HRiereOMARPEIERE hidholRrst €
ymer, desirabl e tack 20 roperties can be

I nt.e

Preferﬁ%%l{v eorPNaf%ida@wqeﬁmﬁahlw& of tEWVmp@waﬂlenﬁ;annmfonnly or
t I t

randoP RHESIRRE Ol ner) BEL pRERE LI iy VTN AB R e
cross]pﬂmtmstty efthepolyner campobéiter oontadledbSufh nesdliaksisle sztbhﬁrs and

addi ti.o f a tackifjier having mted conpatibilit
the o1 piog it Brvseach BbReqdpapt Gimaipod sk gher G skeesi padbeter
e1asu§§ercg{?@§,h characteristics. [133] In further

enbodi ments, the conpositions disclosed herein

[14 b sene FnpodimentsoBie duvreptive mtapelymsts rmadeawitiotwo catalysts

1ncor;£dr§t§1{%cﬁ¥féﬁ§%%1? &me? %f,g%&?))é(l%{%gg gvr??ao\ﬁ%lgﬂtl rggo oﬁhk(;clgs f%rmed thereby

from 95 asas sx%z dhe kRettineiio pdlyRedts 8dkirablytadé RabthyRké bdntbht of f®m 20
be used in the adhesi on conposition disclosed

to 90 H@F%Iitna digascontentiof iﬁr@me& Al @ gersentpangdsan o pledin sontenicdfifeien 10 to
| t af
80 U8 e O T B, s o

clastosieci pabfmfglqls)hawl(eeim athylagrc?hfelgﬂ?ﬁﬁm? 160hy €0 @taﬁg?l; @dwne content of
i oils (e.g. aydol _ oi etabl e an

from éﬁhﬁgﬁ%"a‘ic?maﬂ@e e lelieontat ?ﬁfé@n Bae ¢ #8 p@f@ﬁntdbasp@e@the total

Welgh@ bf fhe p%[y;nerc pRiTER&] bcﬁgﬁj‘xefs@?{ figh mdl u?a?%m%lmgg}nﬁ%y taving a

the plasticizers incllUde polypropylene

weighti gragremalecdapobightwefrem Hy@lag abalnt@glsqmgﬂopbpﬁeéeialﬂy €rom

200083 YBG BT 8Re01s e UL orU D by sgeicy less than

i soprene, and the |ike having average nol ecul ar
wei ght s 3
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bet ween about 350 and about 10, 000. In other
enbodi nents, the plasticizers include glyceryl esters
wohodsdne21ssual fatty aci ds and pol ymeri zati on pPrPoRaSR@E6/009852
thereof. [134] In some enbodi nents, a suitable
i nsol ubl e plasticizer may be selected from 5 the
3.5, ngore ppefoablyHedsribani?l . sandiagylopydyengogity QAL (tH4)el258@) &pm 1 to 250.

Morjefeibls) et gatass BrEs ShaBr ke sl Sarp ity > Sertens a diene
conteBNFORITAOS pddskny,|anB 8RBV lefilP B didHt Fon 261014 %@ree@ﬁt hal at e,

di octyl phthal ate, various substituted citrates, and

[136y c er akhesthylene/a-alsfis intepobypydre can byl frodiondlipezoiaterporating at

d : rythritol itetrabenzoate b ur chased
teast BHCRRGRHEE bbb i LS Pl SRS b Rerbralgn P SotRumey
includid) €ort dxaniple] ety BRIl P tfsahBeed afdneXaf diluB&iodalcatbRAC acids,
respectively. Further, a suitable polyethyl ene glyco

ethylordenlly unsatuxasd menc4nd di-fngbengd grbruadischcid arhydriges, satsithereof

f [ I e signat, en
o LR o SN, LG FOSARD
interpolosghert it magvd capdytgtizdiewizly bthplehé ahdireoptiony] &Rlitional

hased f Mo tq | ndustrial Chem cal Co f
comogpmey ifpum angerpAbET o ey iengdee Hoskgiepsanomer and optionally

other}b?ﬁ‘i@h&ﬁ%ﬂ@f Mébhs Mr%ﬁg? furdcBaRs %ﬁdlﬁ)g lﬁ)étsoi %&gﬁhﬁg&zﬁg € ribed

used as a 15 plasticrzer in
for exgiomboii U iSo Ratents Noard, 362,890, #1927 88§ sandll 4,9 Hed4 1o thei disclosures of

di r core stapili.zati on adhesives, .which are.use
these P RRE Ar feSmorithor i SR ES TohiG Ranrbs Chpasiiiersy useful
functioRGIofbip RIGAIUNAY&edes. [135] In further enbodi nments,

t he conpositions disclosed herein optionally can

N@dhpri sheamgust efthe fynsjionad guaw nresenhisl the funsteril interipalymer can
et [ S . \Wax 0 _known.to.a ;.
vary. 249 Sl B R0 R AR e i R AR i i
interpmiineaiin an emopoisifiat astdibsal 106 adidhe p&cent, pleferdblyrht e about 5
. .exanpl es %f suitgb%g waxes | nclude petrol eum waxes,
weigh peirsPe PR MRESRIS sy atlsast P Ui gt perae. Jike functional group
ill tPALMBL B8 8e: BY i | 8
s %Igr aﬁ‘ [ nI_L an dt m a}:r c%;%ét}gﬁ ﬁga\lf\%%g?ﬂg%#@éy nme t(ral far?gam ount less
than ghouhd @ weightperbout préfrably kbothtn alich® 6) weight Ipercerft; apbinbre
S d conbipations thereof. In sone enbodi nents,
Prefe’?aﬁ@e\%%fiﬂﬂwggwgﬁ%ﬁﬁ?f&‘ﬁi ar wei ght pol yet hyl ene
hgﬂggolgner or interpolymer having a nunber average
t of about 400 to about 6,000 g/ nole.
I.n particular, the inventive _int ertﬁol ymer having such
28] averldeompraition san ¢enpyiee ot leastisaotherpeprapongniyikadditipn to the

. it i . i i ati v .
e 4L 65 1 BB} AL LBUSTY s
propentiascishel fhléfe astahility anfl cote Menelimitindexaampigsasiatditionglaompenents

. rom.qreater. than t.a about 50 30 w % from about
mclu‘%o‘a%ﬁsfﬁola}ﬁstwszem @?}tﬂlﬁfmﬂpﬂﬁpﬁ%md%zslléi)ow%eéu@ntml%mswV

bil t i a it - .
s Skl S 5, S SOTRARH s s s

surfaciaris golventssandt desbiuatioos thefeofis Soine competntseoeadhesive

compRRb Ry g ek SR 3T S NS sz Fn 2,968 bott of
whiclordiifdiporstéd hbreid By fof@ede! allBSwhith USEEe hdtdtih mBIMBRIRLS the
conmposition disclosed herein. Non-lI

) » ) [ C imting exanpl es
invengpn githroxpyithoyhmpdificatignss i ncl ude ani ne- based
anti oxi dants such as al kyl di phenyl am nes,

-34 -



10

15

20

25

30

5 phenyl -a- napht hyl am ne, al kyl or aral kyl
substi tuted phenyl - a- napht hyl am ne, al kyl ated p-
wohewsyloerse di anmi nes, tetranet hyl -di am nodi phenpCamsp®e/009852
and the like; and hindered phenol conpounds such as
2,6-di-t-butyl -4-net hyl phenol ;
[1293, 5- tInisoee leyibodindents, thei ®Posifionsidis¢lodadthetein can comprise a

tackiﬁério?i%ﬁc@tﬁﬁ%& épé%@% @egrealin tTth@%lﬁq may modify the properties of the
comﬂ@)rs’lgﬁ%ﬁ éﬁ%}é’ﬁﬁ@&b@l@ﬁfﬂaﬁr@% rﬂ@st d@%ﬂ Qaf elth), rh&ﬁ@éi%@p-g%e]@és({e g.
VlSCO@)‘@X)a@é]@WSSC{I &5 @hll-ﬂb’ tp @tm;l{); preztsymbr mgmwuy; amd et ;goperty In some
r.ci a | abl.e from C.b
embog SR B 1o 80 Briio s RS R Bl dofPoiiR. 1o other
emboﬂ[ﬁi@ﬁti thd tatki€ier B8 RkeDSI rd@ite thelvibdRite 8IMRToipOti6RNMRrther
m about greater than 0 to about 1 w % from about

embOG‘lfe@ﬁ%aéheaﬂ%lﬂﬁeUS Psedio r9gdes th efqomoalbl@ma poessurecsendivyg adhesive.

s EpEAL B0 05 sy AROR S i

the adliesiohds € ddherentsuofatésonal [y can conprise an W
stabilizer that may prevent or reduce the degradation

[130] t he Agymacisifitt @ibSvPK a pd¥ohadtioadiha) skifliy thdart may be used in the

stabilizer know to a person of ordinary skill in the

adhesign copaposBiondscdosed hereire kaghidisrowiteblmpersthe cempefienisslisstpsed
hereng' ?egﬁbe{]sohug’ e g{)l‘ic(ijsé gtbﬁarﬂ]ﬁop %’orﬁfterﬁfjl ae’tﬁ%o?\gqligﬁzlﬁtggg’ examples of

I'Zer’s I nc enones,

tackifiery inchsled(i pnatmabamid mddified assing (b.g., @BinaioSin, QGod rosm tall oil rosin,
mam.di_ne car bon, bl_ack, hi nder ed am nes,

dlstﬂga &oriPdarogsnagasin. dimerized st 78¢ el e bR 2} glycerol and
penta@f%fttlﬁ tb] &t @bt Saturdl aﬁﬁl rﬁQ&fﬁQ&‘ RilthsqB gf’ ?@&{%ﬂ e@{%g of Pale wood

t hereof . Where used anount sta ZEr
rosinj the ghysetob ﬁqwmfthydmgcmﬁecb@sﬁm thcn ghjperrl egﬁeeaﬁ mlymbdzedGotin, the

pentefSRifabssit o6 orpE RGP o, Siipe bisP i o peHagtyfl et of
ros1n);f(3)t dopoBREBBOSId tepdlyrddes bisdihrell Rerhétek (5., ﬁ?fé‘ﬂgﬁté@éﬁesand alpha

he conpositions disclosed herein op tiona

methﬂcﬁbﬂﬁm rpene (‘Draghrterpengieging and hydﬁygqmtedrpabttemﬁne resins; (5)
phen(ﬂicgrﬁg('ﬂheg 939%@}1 g'gsn?s é?ﬁlrlﬁf(a&ggﬁatgﬁ gér%@ées f:reo{D Efl & 0418 gegtp product

sion composi tron
resulivey feom. thé\hrmdbnsattlbm Jifg an emﬂrmhﬁﬁumf ofsdibitpdlicaeehos@i™ phenol); (6)

. .or pi n{, de | norganic nents such as
vt S Rr e oo e aB B drogeppaf deswativeethereof (e.g.
resmﬁe%lﬁﬁ%lﬁ‘omatﬁ Caof?/r%%hz%&%}‘,rﬁ lﬂin%gg}%l(sﬁglﬂi éﬁ%@po ler(ﬁrss and
diolefimEA(7) m@gna}gc hyqua@(l r@smsaﬂnd thoef hydho geinated dedvaiviestileseof; (8)

aroml bR BRGTH Br Yo AP hRiar i i i e o dioggrated

derivaBRER @frdd fOdhdCMmbItatfons tepdd®UThe ardSutBf 2R0G4ERS LA e
PCT/ US2006/ 009852 greater than 0 to about 10 wt %

compppigaf §HbbR gmlabpbt Siocabout7 Ot %, fiom ghogir GitsabouoHwt %, or from
%,0 ht of ..he conposition.
aboutiiablut e thﬁ%%a% ?Jnghtt @ﬁh? SmBRshOE T one
icloedhere opa r|s a filler.
345 DR G b B B ki RS ing R R PafbapokiSi ree
AQUATACBYORE AQEMAC® ag 383, %YJ!WREITE@ COPROATA@D and
di scl osed herein, Non-limting exarrpl es of suitable

SYLYAGUBY® rosiplesiges fsemdirizons €hemiisalb Aaaksonvildd, EiLinin other

, embogﬁ%‘l?% Eﬁrﬁetaclglh%% ’incﬁlilci pozi‘yterpeﬁes or terper?esrtegnqls Ee g, éﬁ%S@
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silicate, alumna, hydrated alum na, glass bead, glass

m cr osphere, ceram c mcrosphere, thernoplastic
woielonepiser e, barite, wood flour, and conbi nat POWAIS2006/009852

t hereof. Where used, the anount of the filler in the

conposi tion can be fron1about greater than 0 to about

terpergrefins Grprm frizenaRheptcal, JacksonuibleuF L) Inwthe¥embodifents, the

tackifIOHk 1 Rel=ApBR R HvaftRation s R ot e sl ah the ¢ i s
polylmr&ﬁﬁdsrabf Bohdiaérs eatdistia of BRAAsghd é ﬂﬂéﬁﬁin@ (& ESG@?&EZ@ £310LC,
with the ethylene/a-olefin interpolyner dgsc | osed

ESCOREEP?-86 fiopnExtandlehitthemisal Crinpanst Howriors Toup andthe

t I
i B G L ST A R
hydrogenatettiddrivativesi théredhe. geEBKTKH{H?;]S @@(gﬁl%clfﬁ5400ts@ﬁ@§éﬂ‘r€tﬁﬂgxxonMobil
i.ncreases crease in_the difference between
Chenfifl (BRpETASTOT AL S reie froms Eeshnas Chetmisel Kangpport, Tomn.). Tn
furthe? @hibBHnen¥s, ﬁﬁrtééﬁﬁ@r are m&: ewnﬁven‘?ﬁ@ n’?&hﬁ%g lril#c:l)ﬁ/ndingkaromatic

paraneters are tabu ate or so

comppundy!(¢. gHESQORIZ® 5% Frobi ExstopMubil (idneical Congging.) and low
ton, FL 199

sofedfy FBH &S B Ol AC S0 L ERDLARGH TRTIFH BypRHIEBL). Tn

Hﬂibd@ﬁﬁ}ﬁt Hedadkilfier id an Bl
some\]ohn o es eGa 12‘ 1egn ?f%lﬂgg ;l?d%%g%ﬂesfél r%%leaﬁdﬁve carbon

atomse JpeheE %99'1112?,@% thethakifirs|bpsra Réng andB3alt @:&B)&soﬂémﬂglpomt equal

It eraction. net ers
o or EAGEARKs0ic, L KPRl B ) B RGHL BRI R
methqmm&)bedah IS 28 cWhigh s 1h6@1?6ﬂ@€dﬂ{e@éin B¢ E&bfén@é/
reference. The Hi | debrand ubility paranmeter for a

[18Dpo! Y IR Eori@YmBedifRh hd pefotfindd clRar¥qd
]O ght | ng0 of r%nhe 125 i ndi %I d(l),la| Hi chebr alﬁ?g%ségil‘%gt%&ﬁier in the

Compﬁsdﬁ*%rr@ﬁ@f’%edflmel@ sathbendirasis rrelef@dm its congpativdity oyt thﬁeﬁhylene/a-

oletifrenf§3505, 508l PR REL BBy B Boobies can e
obtain€d veiti tackiRers ahmtaﬁf&m&REleRKrlﬁ‘sﬂae nﬁéﬁa@lyﬁt%ro For &aﬂlqﬂé 3vhen a

. éﬁ F%)ﬁ The e of the Hildebrand sol ubi
Ompé} kitler 3 %E POTEECH EREENERUONI S th IStSTROBWAY, Hesitsble tack
propei"bi%@ lehty bEIBRARCRAINTAIHRRABH H&%gﬁgﬁﬁg 't’a{cﬂﬁ ~1'ng§? @oﬂgrg@&% desirable

pol ymer, as noted in Bart
tack pmr@rtgsot&ley ntaydeaised fol mipacta)thnrelfemabwpmpéraeyl FEor ewaimglel the

pronl 8 Sou B b KR L R g e

compatibilityud eddubgthehgck 161 @ﬁé%ﬁfnci’@hegﬂh% c@ﬁesN%estrength characteristics.
et hyl ene/ a-ol efin interpolyner-or the additives such

[133] t held AfHbf EBbodimdts Wak g@ggf T gf?sfcfgyl Hé%&ooﬁftlggﬁﬁﬁgan

I n some enbodi ment s, the erence
compuife ajel Bytigingr gbplamdlzmg/myb ar amettendebeil et maytrbduce viscosity and/or

. / e ter nmer and an thlv uch a
o KSRGS, A B b AT Ao 2 oy
be usediih headhbgon otk -

e 5 0 i

includgplefinooliggmersy &ﬁw mplecglaa wsight solyolvBing ih 25 liggidtijolsiueene,
|V

R t
phuba GEIAERN bt Yo S A0 Pl o Mo emaed ki il
Kayddjymm,mgaame |an<ﬂ amieas uil eﬁ@ﬂtelrai%ﬁvmrﬂe@rol&ﬁhﬁéﬂv%@oﬂs and

S. cloud point tenperature is the
°°mb%‘.*ﬂ%ﬁ]léﬂf q’éﬁo% P%O&W@Wp@lﬁ stigigeys ireleds podyrrepyleneor

~ polybutEhd H?dro Ehahégadlﬁls__(gér}&lles hg‘prggérﬁfe‘%ll 1 bulta{d%ﬁ't d%cﬁh ai%gryiene and

t he soli exa XEes
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cloud point is usually close to the nelting point of

the wax. Generally, the |lower the cloud 10 point
woenpanaisur e, the greater the conpatibility. TiReTaisoad 009852

poi nt measurenent is disclosed in "Adhesives and

Coatings Manual " by National Distillers and Chem ca

copol%éﬁ%f@lpe@ﬂeﬁe]&ﬂaéopreﬂw hedithieSike hEBhp @V@h@jmblbb@llaﬂwbights
ref erence. nam c mechani cal analy

betwesa ahpwst338 an ébmula&éot in ptheembedimerifyihe P’BP‘FQIWS hRbrude gyceryl

eswrse%%%@lrfaﬁ% F& rni %@Zr po?é f0ln\rlp(?gqx\#[ettﬁer&f@ean addi tive,

[lﬁagﬁ,g a ta{)]rge %aé 1¥1}Ie§ SC%?}%%&HI%%JIWIE tﬁlagh%%esr r}lzg}ﬁt?eséeiec?er& from
the g®hp Whﬂfhelhélu@ésﬂﬁpﬂ@pyléh@ g@@b]ydiﬁénzbﬁv | ﬂéﬂta@ry&l@@t@hﬂtﬁl&nz%
lyegmler ally reveals one sin ass transition zo
po

s sol A0 e TGO s T ethy eaylalipeay Lpfisophate; buyl benzl
phthaﬁﬂig%%uﬁ} hgr{ala%' %130 ltﬂi'lﬁqa?aqg t\;a%(lg‘?‘sg %]l%g%t?( id: 9%’% A %ﬁ\/\(/{e %lggerates.

Sultablb ehprbpgdknef dlgcol aﬂjéntzdme sidpdnerefthritol efiberizoate mpyl berpeurchased
case_ of |Ecorrpat| bility,

an detect 20 a
from éf@&aﬁoéfiéera}ﬁ EOmPAHG? %ﬁaaooﬁf@a@w tys fredestpmfansgpenzotiex o-
e e I at
5 S S B L L o 2o
may beyrechpoed fremsC.P1IUBY Compsoyref €hisagh, Aknumsler thhérade designation

S N CRE T T .

mayl% l:l@daé‘d Bof ¥bhdnid hEhRBARinica Cdndski bF 8. IR0, Mo. under the
optional other additives. The bl ending of the

trade épngmaéwe/"gamcmr h41 and ) sespsctivelywiWiken Benzafen isiugedsas a
plastléluzsr ?lan ana g%npé/ cqt %h{éﬁg@ ﬁ%? égl%?thte E:g)%staciﬁ'%tlpﬁ §1ﬁhtapérrlzo?e
stabile PR aﬁiﬁsﬁegfwmblemdisﬁstovmblﬁ'mm tigtired cemet of dipdrband adult
conpositions can be bl ended using nethods known to a
incontiBeRePrfucty di nary skill in the art. Non-limting
exanpl es of suitable bl ending nethods include nelt

[B35tndi g, fusksreabodimenty thegompesigionhdiseloged, hesgn ppionally gan
com TR RO o R A RSB PRSI Ry v

knowail to aipersdn Sf ofihaenkkiNdn th, albéanTi@ised hht adlsesioml domposmon

) ent - 40 WD 2006/ 10215Q  PCT/ US2 O /009 [
dlscleﬁ@éélyrearg Nesliuing sRmn sl sHighle Mergdn y Beém W%X%Sn

r
poly Pt RESSTHEL B BYARSRUBIRELR MR Gladil YP"Q%r o et
waxesf peadftio tand niﬁcnoprystalhrmbmqes h@vﬂgymeltm‘gfp@mts frhm about 55 to about

110°6 ST e S A o B RERERST ot by HERRT R v s
a lowt@bleBilhSwelsht pilyMBFIERd hérBopd@uér dkSRtergodyrditavink ASumber
while sti rr| ng. [145] In other enbodinments, the

averagg gm«éenuéaﬁvselght of n@@&ﬁ@é@mqu@ AH08 gneleo beRateulas thegnventive

1nter§oq%1¥1? V?Iiﬁe%ﬁ?)hgg Ver, Fge 1%11@%{ ﬁle % o{%?}te ‘lﬁ sﬁ g(lg L@Q 9?%6‘? addition to

the higiigsmoRiculat %I@hﬂ@vdﬁWeQﬁﬁythér&ieniylis\ed dea golyperis icomponent.
mxmg[ di stribhutive m xing or aconblnatlon of
Whepg ussdrths mour@f dheswas Buhe 9@111%?%1%903@% Fran geeaey fhan,g) to about 50

wt %) rﬁ% P13 9)0 d%egf? VE ﬁg g@gld%ogﬁg g)I e{%gﬁ%g)n@rg% of the total weight

éon I nuous nme e used

of théloompaositidn. ng exanpl es of batch net hods i ncl ude those
“met hods usi ng BRABENDER(r)
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m xi ng equi pnment (e.g., BRABENDER PREP CENTER(r),
avai l able fromC. W Brabender Instrunents, Inc.,
weauishiotizekensack, N.J.) or BANBURY(r) i nter nalPCWiusovg/009852
and roll mlling (available fromFarrel Conpany,
Ansoni a, Conn.) equipnent. Non-limting exanples of 15
[1d ontin lln fiarthres tembdélmelmw tlwe:ommgnklensmsdmsedmefdm bptghnally can

vvlns tru di extru reci procatin
compglis%arll Vﬁé’ﬂf ﬂﬁe‘j %%arﬂ}q:p wrgqor?dfe(gs%lcqf@q,‘g%nary skill
in thetatt g be Gsed[lﬂ}heqﬂlhéﬂélﬁ @MﬁPGJélt?cﬁﬁ(ﬁ@él%d%fereglb ©Non-1 d1m1t11r11g examples

et hyl ene/ a-ol efin interpolymer may also use

of suliqbée griiopridentsiiniudss armamb@ml aptinpidsnts sarhsas aﬂ](y$d11ﬂian§dmth1nes

phenﬁl-c&- ng%}ﬁlzflm?@ne ?%X C%r u%ﬁﬁﬁtgfl ggérgfa?agga%gggMe alkylated p-

phen}demﬁmirﬁmSetﬁfméihﬁfdﬂnﬁ{%dﬁih@@}léﬁﬂﬁ{esanﬂ Bhd llﬂ€e Qﬁ@ﬁﬁﬂ&@? gflenol

abilizin nd an enul sifying amount of "a suit

Comp%‘?‘#éé‘?}é?ﬁ uiyd-4gnethgipbenst; a,Setrmﬂwﬂ@t%@nm@ﬁbm-t-butyl-

e BB IO R e con 150 o

hydromsbyﬂrwmmm)kz&e)ameﬂhams(e & REANOXY 101 0,tien Clba Gelgg New York);
sulta

i nterpol ynmer. Additi
octad F%-‘fée ta‘?‘léyla‘ﬁ ¥ f8§1é<ann%%?ﬁt%/1(@$ M@Nﬁm 0§65<3mt;mlally
availadd ©6miSbd G@%Xp%c?&%%ﬂé‘tufn@?ﬁer&%d}c QL ﬁééa tt% ah{o%nt of the
entlrety 25 [ications o ositrons’
antioxgdany methe/can@bsﬁom camlneefrqnnlaiwmtrgea[tarzman O'IftEahmtT])@ﬁl% lfnﬁﬁ about

0.05 tgragélétur 8 WQ 88'11%?‘1/%%0“29 létﬂﬁ’%g? S £f the

compmiﬁdm ng corrp05| t| ons It can be appl ied to
manufacture any article that requires or conprises a
[1B9 el ﬁﬁlﬂl@?érhygdlﬁfem@ ﬁ’i[a%&% 5% 1§1‘f‘srkﬁéc¥16 8hel%ﬂp<ﬁ§t Y&y can
Non-1imiting exanples of sui eart Tes incTide
compyisgyay UNstebilézes thapm@k @gavngt @Ceduak dhd dﬂ@adahanrbflﬁlb edmpositions by

S, ert vehi
UV RO ARLOS IR RS HhaEs Parﬁorbaégrﬁm%vn%w iihe aiopay e used
in the Iad]mésidﬂﬁconqm)ﬁﬂlloﬁ @Escﬂfsé@ﬁ@rem ll‘ﬂﬁleﬁmltﬁ\% fe3hF %ﬁ‘?&ble [9AY

medi cal -41 WO 2006/ 102150 UgZO 009852

Stablha%@ |1%Cé%de beraonhsnensgelenzipiagoles ety @aatel@nwmnlmma,crsﬂh@sters

I S as
Form%lgllra?% nc‘é?oo?l?agg}g hihli iﬁ’%d*gv‘?lg%g g]uen (l}exﬁ g]ﬁlaiédgi Ifﬁ,gihenohc
antioxfidantsy metadindeadiis ,nzem eqmpdmds apashbihgtivhs dicPedfs Ghaas udtd! the

V.es ch hot .nelt adhesive conpositions
emou eI STt Rt §9mpg$m%fm Reditors aBoytgesaterithan O to about 1

wt %, FReK aisHuR 0,05%0 BBGULI0CH] R doy ?If £5m! BYLETRE l%'ﬁ% 3 V{,J[s;,/e of H&lotal
as_for dairy products or 1Preezer pac
weight pilic gponesitien. and in sanitary di sposable consumsr
articles, for exanple, diapers, femnine care pads,
[llh%]pkl nky fugther dzﬂﬂmdlmkﬁs the cempédittons skikclaabd Berein optionally can
com 40 ﬁ:at |tons i ncl ude Qﬂ?k bi ndi ng wood wor ki ng an
PRSI PRt 9F PesRentn A %ﬁ%&lgﬁ?ﬁ@‘m‘f"ﬁ@ 2 oese. P ordinary
skill ifli®GHIASALd I8 il tHEBMhEGor Sl (%ﬁlon]cg (f? nS,an NG S1‘%n1t1ng
adhesi ve conpositions can be appl to sﬁ
exam@&ﬁf@gﬂ@l@ eolgrants adgégmentts inelude etﬁdrgmla: pgmeatsd;uch as titanium

o RSVt 0035 A S S e s o

IRGAZMnchA@)PHtrh@@i SNTONKE ORI BC BINQUASIRGS SREAT ITE®,
enbodi rrent s, the substrate conpri ses a nonwoven,

ORASGUBrall oiorNiskreaveilabie fremgclba §p¢ql§it}0@br¢rmnds,(ﬁrgrtown NY.
Wherebds@&'tﬁ%] L#‘O‘%t O?% e‘%l&gmy& g%%rﬁn gglaon can be fromabout™ ~ -

ene, yurea
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15 pol yet hyl ene terephthalate (PET)), or release liner
(e.g., siliconized liner). [151] In still other
wenbmdiorsnt s, the conpositions can be utili zedpCo/uSeo06m009852
tape. For exanple, the PSA or hot melt adhesive
conposition is applied to at | east one side of the
greatedofaak O ngatafut 10 evt 04 feom Theut dhiesibuvet TohPosi frommaboeut0.5 teabout 2
be cro slinked to further inprove its shear strength.
96%3?’@ @% g#@§§ﬁWﬁ%Pﬂ& met hod (e.g., exposure to

radlatlon such as 20 ultraviolet qr electron beanﬁ
[13%H os s | Inrfketherafiodiments, dhqcompasisions Aisclasrsl iy qgtionally can
compr?sg LY. eﬂl% ér kﬁﬁ dd \ez & of [O}C'ﬁﬁ;rg-gﬁﬁl 1?1%‘@%* iﬁ%y be used in the
NPoSit1o ose ereln may be applie
adhes1d1e smmpohua%s«tloaﬂélemm aNbeiedtingexanyplessofisaitatia ﬁi/lprs |11mc1ude

t t. I t hod
sand, (e IP AR SR OB B8, mEAs Rl i e iy gygminum

ili ' Eslass!MicRisPRdre 22 h
s S B BB R S it

thermdpastic agietospitprédarteowond ﬂmue andierhbinadensdhereefd Where used, the

he adhe ive 05| o
amou S v o B G BoR R Farf SRR b e gty R RighFo #2 %
from BbIET toldbdE 30 ROR, of AOAFALRE :dﬁsabbaﬂm Wl %34t th@tcﬁamlght of the

enbodi ments, the adhesive conpositions can be applied
compagglong nelt extrusion techniques. The adhesive
conposition can be applied by either continuous or
[1bat ch I3bripuistes hesommositivaripisereftrableshatciacipebibie dditiges are

f f d
o B e PR BRSPS s
not phiafe deParl-fasth i ABkk/a-dlefinrinterpolymer, ?&ﬁcMﬁlﬁ GOMOIEPS5O. In

PCT/ US2006/ 009852 surface capable o relea3|ng t he
generaldhe spwpatitility sy ign addisip veihithe %thyll%%/ﬁroée ARt FEingReases

with aadgﬁt%g&tlhw &ﬁ?feie%%%&qregx?ﬂ%g%ghﬁ #ggﬁfx@ é?%"é\%l eaJs gﬁl ebrand

ve conposition o
solubifitioseapienis| yScﬁﬁmHﬁdébragl $dhebititysparanaiens asd tabdatet dorssolvents in:

nmovi_ng pl ast t he sui f abl.e substrate.
Barton, 5.} H@F@Pkmﬁg?lgf?’ ng Othge CBee @%Fﬁ%ﬁ?ﬁ’f‘i&‘ngm
Press, @d&ﬁp l?{%tcﬁlo ?LG(@%‘IS)' 09 nﬁnoﬁﬁ*svﬁlﬁtreﬁi@&%%u% bR herd R Polymer

t he solvent - based hesi ve conposition can be
Handbawds #xd Ecb,yl Bouidrupe&Hb dt Imsndxgutf Edss dehri Waleyr Y| pages 519-557

0989 33 Ao RG5O B Mg, Hondbook o
Polyn®PIIYERE ThasR Ao BhrEh V& s @ﬁm@@bﬂﬂwﬂaﬂmdéﬁgmm iPegks,tBoca Raton,
renove the solvent. Preferably, the ap

FL (16§ vl Woicb aroiaaorris dsraRsy fermes. Do isbend solubifity
i
param%veg\rf]’& egop'b;}ﬁ) 2 ng&lcuﬁ%@ £n b(ggh?rlg e 5111 adi ngfﬂ n80f 1?1116

1nd1v1d@d’[ﬂﬁﬁiebtaﬁﬂ$oldxbﬂﬁjr paaﬂhetm for nadhrmonosmat camprlsmg the copolymer as

s LS TELI TR OO L] 0% ot DRG0 ana

Otherl @5HE: Bh P@tr:,tz}%teﬁebkce[xi%su Eb@i‘Rﬁt@ﬁ%a@@ﬁﬁ i(1gp0).h qthe"fﬁigtmtude of the

spray road rking, hand applled r oad
Hildebmné sasigbﬂm;opammdtehﬁtr mblrmerwan&etdalbls@m lelomaarte be y@akly
mul ation or trai mar Ki n
depergiivipaadpaler i uSiaBtr! BF PolBier uiehiF BRERE Peggy 643
There%cﬂe I th&feRViBHI PR rred il ASRI AR erd R Gangs 3610 YiverétkiRbe/ablelin
ship, or a reflective traffic safety coating. The
mterpgbmeraandfa@lhmwastre@g@ mnwibeledsitionsily spstroifediansnipylating the

. molecular Welgit GRS e%flyl be)g-olefin interpolymer-or the additives such as the tackifier. =~
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have been disclosed in U S. Patent No. 6,552,110,
which is incorporated herein by reference. In
woabndoioedsar enbodi nents, the thernopl astic mar RCDES2006/009852
conpositions conprise the ethylene/a- 20 olefin
i nterpol yner disclosed herein, a tackifier, a filler
In some dmbpdinents| thy: absqhigigfificrenderia tfhlrdabﬂand sdslhblhty pdremeteSbetween
ass b Iass cro here 56]. The fil.ler
the et&yllepe/ e eg.d yrp.gr émtaﬁ WﬁﬁP asit ée tgkitien glasticizer or oil, and
the wi FMR Withi®the irln RIbf oA har) tof 48 fPMPI2 QpdtRicdNo about 5

jpercent, preferably .y om 50 to 90 wel ght {Jer cent.
MPa' paarhqutmsé@ alyO%ﬂélfMtPa ' oratimoitiil e bt 30MPATL | er wi l |
conprise a conbination of the followng: 0 25 to 60

[1d&] ght Thercompatilslitychf the addlil @8 wit the Bthylbak/arole®n titerpolymer can

s oy Bt B ik S B
cloud%ﬁit &?ﬂ?érﬁtﬁfe it B tEllﬁ Er‘ﬂﬁﬁ’é aSkhich ﬁ%?@g&gen‘f BERASo s'oﬁ{i'lfy or “cloud

. have | ective butes, a refléctive Tnorga
up” af jticpels figi & cloar leqmi plgmd to thaeob@phaseu Far éygalrgﬂeeffmr\wa(és the

ctiv no nlcflller [ ass m cr.ps res.
cloud\;&edrt] Gfsausrllgﬁy( célgfe {93 t%rﬁo&mfolf %t} 1@ E@eloyver the cloud
point WnhperatGre} thgigeedtdr thdEon AL A The clbti& Bﬁﬁﬁﬁ%kﬁﬁéﬂt% disclosed in
coatin corrp05|t| on in _an anount of at | east 5 ht

n " g
Adheﬁ@’?& Coggings ddamay’ bt Nationst Distillgpsiagt Chemicad forposatipn (1983),
: d 20 wei ght -43 WD 2006/ 102150
whic %ijﬁgg%%gégggﬁgghfggggént The refl ective inorganic
f ovided.to her no stic,coatin .
OiTpOSI |n%?1l lc| %’ﬁm o%i”ﬁ‘l gf(HézAﬁwﬁqnebet %’Qﬂw’? chnique to identify

comptitefigrchbtaytefiorid¥ehd RARIHRE Wi tHE Eth?l%h@/@flﬂeﬁn fﬁ (5191%& When
%geferably no npre than 40 wei ght percent.
an ad@fiye. gpeh a51Be tagkitier having p éirstiglass tr?lﬁﬁl'@m ueylpb@umﬁ Pyisd

f e at i an.
oS SO LS R BB ER Py
reveals wpt sipgle, glass érangltibo mrteebu‘t wwithethe wécbhd th shifiord ladBfferent t8Mperature

f . at 0 ( ght, percent, nore preferably
due “Oaﬁlqg CP%QE‘E“%O g é{?ﬁf i e\rﬁ‘ fthc%lfﬁﬂawélfna&r @f@@ablbg}l%)tbetween the
tackifle@ and th3 QINRINE-oRBH %ﬁ@ﬁ)o%&‘h € ERE 'b Eaﬁlﬁ B@&A " detect
conposition. The dolomte filler w
a sepayite phavedrapsitiom farreacinof e tavkifiep ard thered[ylﬁ@/meleﬁh tinterpolymer.
percent, nore preferably no nore than 75 wei ght
E@mﬁﬂmﬁ Gompssitids Gompesiap EthyiememORfinHarrptdymers ght
percent of the thernoplastic coating conposition.
[1#3559] Thsondenbmiinasts) the BBrhsosiGorR RS hétem 6 8dhesive and/or
advant agepus in that they. may be readily designed to
therm a%}wpgfgalgtﬁ?ntmélt%% ?%u@ﬂ%n&:ﬁhfftaﬂé%e/w&ﬁn ipterppdymer, a

tackifleP b ti/onaf&ﬁeﬂ JAHRARE e’\i/%e b]%n&hﬁ% Bgﬂ{e%ﬂéﬁéﬁ% Eolbfin ?1&&% @%er

a sin formul ation, e us y app
with th @ddmsvas rean be dewechy ary lspmayméthod thiat) mesxillﬁm[alﬁei;taﬂﬁmy

homogg ey SRt b ROp SRR Al Slheriie adbEF gD STt

6@@MﬁQﬁﬂBéE
o s oo G0 RS SR

Non-hn@fagg exampliy ofitable |blaen|d11@fm¢thmﬂs)nndud¢ el blehdg, Mlmlﬁ blending,
andth%éfﬂermSt preferably at least 1.5 Nm2. U. S. Patent
6,552,110 is |ncorporated herein by reference. 20

61] hetherm)lastl %c ositigons wll
of er q%llnee Ipe%ts,| tﬁ ‘?dé%“ s of the compositions are melt blended

, by,,a method as described by Guerin ef al. in-U.S. Patent No. 4,152,189. That is, all solvent -
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factor, as measured in accordance with the techni ques
set forth in Exanple Two of U. S. Patent No.
w6 20204150, of at | east 70, preferably at | easPCTAIS2006/009852
nmore preferably at least 76, and nost preferably at
| east 78. [162] The thernoplastic marking conpositions
(if used)Lis tdmovedbiivnbitte ipgrediehis Wytl@m@rfataum@propsafa Isteysiediemperature

of abo{ltg]\SQIOté %}ogf g&g’chr 51%}%5'{)% l at ea)é E{Bgersal%re EPEI?OY&@ Torr to

about AS&S! Then, Qﬁ@lngf@ﬂiéﬁtst ark TRIgDYE Ehté &&Kﬁeﬁlﬁdhé @Mﬁr@d @foportions.
properties at gh tenperatures. The su

The blémt inthent formed bymammg the dontsaes gfdberessellto ﬁm@é%ﬂ to about 175°C

ication tenperatures, particularly at
while %E'E'B @ratures of from 150 C to 250 C, which nakes them

sui tab pplication by di rent means :
[145dst anﬂ@@tﬁqrﬁgl }rpqng% therin, %gleggrpg Hg qompositions %r% %%cessed using
d BRehty s8Rubld iddke salvents used.
R, o ST €A BB R pleric

i t abp
t?ﬁga { g sic%L%l?g&l}gg a&vi mﬁ&r’tﬁé‘c rtﬁ&'}lﬂ 5138&s1ve mntclrl]lg, d1st£f1but1V% mixing,

ora c&ﬂﬁﬁdti&ﬂ%p@@ﬁe%ﬁ@%ﬁ@ﬁ%%xmgmap @S us¢fohia p[r@ar}gg

oo SEbLnds alARSG030 RS PURER e .

Non-lﬂlﬂgngeﬁim 1984 bfHAtdYmSREEYin61aaé | fHog: metias Gies BR'NBENDER@
formul ations are gre erably resistant to dir

rmxm@ B«;\hpmpnt (asgd BRABENDER BREP AHINTIER®) ®iailabledpm C. W, Brabender

lit
s SSRGS YRR DB LSt it
(availfté FehAtdr@N Soaipany Y6fsuhiayCamp) éq@iprvém. Bondinitiag emniples of
and extrusion techniques. In addition, th sug E
continugnsbthpflpimsuda yingle ssrev s Eeulings tpnest Wh%‘éf”g sk Gxirudine:
gheat
e e sl ot 1o
[IEBB: : ggﬂpr eggl*l“s'r Speﬁﬁ’ontb etfrji%% Eg‘%/ﬁ{;&%ﬁr n@fg(ﬂ?ﬂn@f%ay also be used

in the GOMRASIdn cMGriati€cdnipdsitions. 1U. SrPlateneXbdr uST4H0O, qm:drporated by

mar ki ng;, hot nmelt spray road narKi hot..nel t
referoBpMIEH % G EMTERY [EPHS- DUIFBH BT FHENE SRRl Of olein

copolgx#l&%% ﬁmel }g%ﬁcm ét@rﬁhﬁﬁg and &Y etﬁﬁlsﬁ’i‘ﬁﬂ’g léﬁio%ﬂt oﬂﬁu'ft'aﬁl@

fion/training foads for | Cémsur ace driving;
surfaqlme,f sochrassufata mﬁbacbthmarlaftecbpt@;mbglgs PoSiiety-5e- ethanedixbo-sulfo-o

(onyishopHRiEPTREr BB aB a b pa ot yon ot wkit R

dispeRionB 8F (HER iyl &rRRES efin 'ﬁ&éﬂﬁoﬁ@n&f Afdldﬁiﬁnbl suitabld nssﬂﬁdds are disclosed
sports/ playground surfaces, 15 such as tartan (for

in U.S.Rsteandle, 5.589,0hb wimlkisngcqﬁporﬂ@ﬁ B sefeesnee Berelmyn ds 6RLITSHY
i ndoor sports floorings, etc ); safety markings on
s ppdicattonls of Cospos amdrising Edwidnefp-Oledimilnterpolymers
coatings for tunnel S, concr ete nmetals with gl ass
[138Rds OThe@bhgbsitiefd di@ctlosm:g/hsmri ezgi bzwusa@ aphatmesit alhefiv@s pressure
In one preferred application,

sons g 8T8 CHFER A DSOS SRS ioRs T CbepRlisg &
manu?eﬂ:uﬁgggi ﬁﬁgber Aade fé§ lofd g&ngg‘.@g A€ Fhelt @AResMRY dflaNfiSssafeSensitive

extr sion of mar ki ng conposition onto a
adhes$vty. fmmelummg griamplaseff Ismd:ethlwmlplas tric dGQaP@'lm‘@d% pepkagivg

et A A PR AR FORT OB ShERAn REFS WfHUfi faper

, hospitﬂr% gg@é fermnfld SRR %Sﬂaﬂ@%&'g[&ﬁd@p& da@és readek Scartofis, tfags, medical

provi de ennanced wat er dral nage and i nprove
ni ghttl nme reflective propertlles particularly in rainy



10

15

20

25

30

weat her. The thernopl astic marking conpositions of the
i nvention are advantageous in 25 enbossed road marki ng
weaeppldoaisoons, as they provide the requi site degras2mb/009852
flexibility, adhesion, and abrasion, even under cold
tenperature conditions. [166] The foll ow ng exanples
devicas, ang bersiagee dntadugieargabodimanihd adtenive compbsition can be used in
i nvention but are_naqt,intend g (%8|In1t the invention
tapesy Gisesh SRS CraNscmedid ewicht andbandgesh.  Unl ess
indicated to the contrary, all parts and percentages
(149t by Imp@ﬁ@mbMMmmu cogIpogitionairg dsedsgseiot melt adhesives. Such

o BARURAEE o DD SR, LAOGER, e BHEg g

particsilzalyefdr Ioa\n’@ﬁﬁ)efmure aiké édchfaa fdr dafiry prdductieor Se10fezof pdchgeing of
i nvent i OH 2006/ 102150 PCT/ US2006/ 009852
food pyodpsip,an a%ﬁamagv ERQ5PhIB GANSURCE ARl esx R Br ARl liprers Syminine
e (AR REIAG o ERAH Bho Rapiohy Bch Y RO B,
woodfworking amg labedibgt i cal techni ques are enployed: 5 GPC
Met hod for Sanples 1-4 and A-C [167] An autonated
[1504ui d-Thatich emgodiaients, ﬂﬂwbmeﬁumd disdoded derth MR BE Gsed as

se 160C.is used.to add. eno
PSAs, §2 E?’tsﬁ %%/%%ﬁ%ﬁ@wa%w FEI&’&d\Rﬁ’ shecBOQPIOIREE (o)
decothfve& 3k ctige, lnd g@lé%cqﬁblﬁﬁél%lﬂ? and teﬁie‘ﬁ%clﬁn&é Nile subs rate can be

condentration m.. A’sna glass™stir ro
any spitabdetype of mamhdap@héng od thddessradppiratore Ineattaid etrﬂ)odlments

thesq!b {)[C%F or 2 hours on a heate or.bi.tal 10 shaker
SHEP CREPHECS FRPINONED- PRSI BNCBIREP Sl de 8o PYRBIOPEISE (S &n
b1ax1dtl§y (Sﬁ@i'ﬂedcii d*ﬁr@ﬂyl&&: (BOM)Wpolyéﬁiyl&glet fftﬁy@’é& %b%}@ster (e.g.,

qui d- han r obot d 't he heated needl e sét
polyeﬂatb@e tﬁ@ﬁ@}laweséyﬁﬁ) M@smrs{gzs& siicprizedkinbry. o
deternmine the nol ecul ar wei ght data for each sanple.
(1815 | sdn S'BB@thw empbedimeats, the @omipbsitiond dapwerndilieed ® fomethpe. For

hel ed 1, 2-dichl.orohenzene, stabil.,ze
exampfty ReTBA G ot Mt 88 CorkndiiniS AR TS AR Aot RitE 6 the
backihp oPﬂﬂthel OFH@ a@h@di% &mptodtioln¥SkhEh BOBIMIMKEd B Mbther improve
colums placed in series and heated to 160C. A

its sheglsyRegth. Ap sEitabla geslinkinacnethod & gisexposiire ko telistion, such as
ultraﬁlgf){ﬂ{]egéc(r?]xlro%q%@.I,lmé1 81% %ggﬁnk&%rrlﬁdltlwg teé' @éngf%}an@ gﬂa}lg %gﬁ*atlves) may

roge ow rate se
be utpizessure of 60-80 psi (400-600 kPa) N2. The poI yner
sanpl es are heated to 160C and each sanpl e injected

[152] 0 a THSEheivd @RpdsRiony disbiséd 1eeiid dpPHed fLAE desu‘ed
and a heated needle. Serial analysis of thé 20 pol yne

substigieef aslheigd it gny menasiknewadn thsews parigulate ﬁhogp meﬂ@ds used
tradlti(ﬂlla itfdr %ﬁp@ ggsfs,gélgclaé?%g {r%egﬁtaf"déxéce %%gldeo%gggeg‘.nﬂq other

embodﬂneim Ithye adhﬂi;leg cahpaekitiord cthbe applizd byar coatth@hbéad or nozzle, with
rmati on orted uncorrected agai nst_ a olystyrene
assocg%t%ﬁwmn% TP adhiesiye compesitensia e dpphedsn Ameyiien datss spray

6 [ eterm ned by
coatl%g}yfsﬁla%@{t@g{) |Og%r gh@@%@?%c@?@rﬂt i on ( CRYSTAF)

[ff%] N9 gn %@Eﬁ%o&?r@en'tﬁ? 'tﬁe adREITE! &dn%osﬁloﬂg @éﬂ @ebép%lle& 8?1]1{-; melt

extrusion techniques. The adhesive composition can be applied by either continuous or batch

processes. An example of a batch process is the placement of a portion of the adhesive

composition between a substrate to which the adhesive composition is to be-adhered anda - - - -
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Pol ynmer Char, Val encia, Spain. The sanples are

dissolved in 1,2,4 trichl orobenzene at 160C (0.66
wogbosap2ser 1 hr and stabilized at 95C for 45 rCHWSE®6/009852

The sanpling tenperatures range from95 to 30C at a

cooling rate of 0.2C/ mn. An infrared detector is used

surfadeOcalfBlels WF eel&inighke AdHeyive fo fomul dontpositnaartural harsamplef a
cunul ative sal uble concentration i.s neasured as

t he
contigu Armipg gx@ﬂmm%@esmwg theeadhesiye permpgsitiqnout of a heated film
cio aifFELFARERy dife FABIE kB oA U, Ayl Blastic wep or oter
suitalsle sabistthtet i on of the pol ymer. -46 WO 2006/ 102150

PCT/ US2006/ 009852 [170] The CRYSTAF peak tenperature
[B53§ ar da otheg enbBdiichisgthebihéshe q@e@losaoal yai e coandulsing a
i ncluded in the CRYSTAF Software (Versjon 2001. Db,
solveppbases pcthad,  Kenexawple, ﬂl@sﬁﬁlvﬁ?t‘baﬁ adiRyiyy Apmpesifion can be coated
by subh BeRls i Soal ol obifihe? oS ST o ouftain conting,
and ahamfe&baqntg | Thewwatet fsblwent-nad athesive bempasditien mfthdnrtmeﬂ to
k in_the derl ative curve, To calcula

remoychgmn téﬁiyls%ippega b, the gaplisdse ‘iePTebaseg RS cQEposition t SubJ ected
to ele@Q‘trea R S Sufts Ssuth bR sd &IFPRERDYEE oldrTtd exledifd

th snoot hi ng paraneters  above the temperature 1imt

f 0.1,

a5 Lol S8, HRTRER DB byl tedHordin fro B
themi(jhp]tldsec ﬁmﬂgag c@npoRitiong fﬁiamgﬂmmtl)gqg C;l%s:gh%mé@teetiq markéng

etermn us Ui ppe
Comﬂﬂflélﬁn%\ﬁnaég llbf‘oﬁ%i"i‘?g}&é’é’ég’&ﬁ%“%%“ ‘éfﬁ‘gé‘&?cr & é‘?el?t sgray road

markiHgt B&gﬁélt RAHAOBpli8PRoall |n9c¥1‘k1?lg c%@orgél h50 el ﬁlaﬂ&ﬁqncy-gﬁelane
sanple I1s pressed into at Imand nelted i'n the

simulaties or traininglyoad makieg, @mfommﬁeirﬁxaludeé@@ﬂﬁedymbolr@dme flexible and

soft spRTRRS O ik ok P poiee e bt sl e o i ety

coatm% 'Bhd g@ﬁfal adrivil aions pRNddseAptRths oﬂﬂ)erm@?ldsﬁdlﬁﬁkkﬁfgl doRedsitions
ut. The thermal behavior of th

have bﬁ%@ﬁqlg@éé@ Unp tHetqnk dog 6,563 1 L GuiiHeh tSém%P%r@@fi derein by reference.
In paﬂgc(ﬁi gﬁr#gﬁﬂfen%saﬁ%l tﬁ?r@ gazsgﬂél: %Jagkrlgég&ﬁgosﬁtgonn%ggﬁgﬁgéjthg %Jch‘;flene/a-
olefipintarpolymet Gwclordd Heirsih o tuckifibie a$dlephel opgtionhlyna ptgniead to

- . 40C af...10C/ m n cqol i rate apnd held at -40C for 3
Preferaiy S il ggé%q S PLEBRIRICFSRIEES t 0 150 C at

10C/ mn. heating.rate. The cooling _and second heat.i ng.

[ ves Bl?eeﬁlﬂeéc’@ﬁ&@@rm[lqeﬂztp the,hermagplagbic masking sgrappsition in an
oo B HEACUOAR 900 B HefT, bbb vl Blercal Iy
partlcmha:H}epIﬂfemlfed mﬁi&)dmgants]'ﬁ&: fitlbea twilh fcombrisd a)mmlsmaltﬁ&mfrthﬂfcébwmg: 0

he area under he urve be e 30C.and t
to 603 erett ey O il dicpetp PSS s s, Do B e less
micrdsphéres! GinBq t§9me@§n’c betteRifighiess) [173] The gel

pernmeati on chromat ogr aph| c syst em consi sts of either a
yner
L T e
attnbuﬁaspw&é]lec@wmangame iller Mldabe)ptapmyedi (ate ph@&lﬁlrlyﬁtreﬁa'ed reflective

Pol y, boratorles 1 m crqgn M xed- B .cal.unns a
morg@%’&ﬂ? %%l%’?ﬂspl?%esl 14 aﬁFﬁE‘W&H‘&%&W&%%@eT HFEP °Yed it will

typ1c§l§*§r9é vilef to ﬁfeqmﬁﬁgla@ﬁc BoAAp %g&gf)ﬁhbﬁ)& &f arfouht 8F &M8ast 5
of” polymer in I1ters of solvent containing

weight percent preferably at least 10 weight percent, and more preferably at least 20 weight
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200 ppm of butyl ated hydroxytol uene (BHT). Sanples are
prepared by agitating lightly for 2 30 hours at 160C.
woheosimopeset i on vol ume used is 100 microliters aowush®e6/009852
flowrate is 1.0 m/mnute. [174] Calibration of the
GPC colum set is performed with 21 narrow nol ecul ar
perceme"ﬂ"bhtefk&b&‘ter inbrgeniodilleo vl by pmve:ledttathéahdmopﬂetshc coating

comp 33 Hratp B BeBoDa b RaseLeRO e Bers (s PGS prrcet

and nfost SORKIAY ho nfPkeihidh 88 wWidH palcchieast a decade of
separati on between indiVi dual nmol ecul ar wei ghts. The

[l? ngs ?tlé}gl’rlﬁ%l%%sle% polFl;[ Vi glyé@{l%lbggp %B%rrffé)‘f‘tsto reduce the

cost op thegfarmedation. @@ 2Gitaple theildin@ fillen ik ldolomtiter dayo Whehadnvgoged, the

door S e B A o 1%y B R e 5 por preerlya

least M&%ﬁ{ dr@nt, TN @504t BlerAEHIPBE Radt 9@3&7 dﬁlﬁ{i‘)eljcegp& tﬂ%@lerrﬂ_&ﬁastlc
pol ystyrene 'standards are dissol ve

coatm@mnlp@s@gm Ehe dotorhise filer willtypieslly Gépromialed @varsgmodteiod so more

o S eSS B B Y R 380 B
prefeldblgrr@dﬁ(bﬂe Ghan 7 weiRR peiéant 6fie Shedmdplastid@AKnFRbRE@dn.
wel ghts are converted to pol yethyl ene nol ecul ar

[159% ght Shi e Vglraamf Iaatlkﬁg J&)&l}ﬁ)@%ﬁé A aﬁ%téié”e%fﬂ mﬁs’t thé’y may

liams and Pol'ym Sci .
be reagily desigsg))tp be a}wplmdyle»t thy wms-tec(hmﬂmeaus(eﬂpn Itlyesmglmsamyefor instance,

tis hd P R ST u ARl TR AL Ve gpica o

extruﬁ@f swREd; oVepray eidhaiqles. Conpr essi on Set 15 [176]
Conpression set is nmeasured according to ASTM D 395.

[160Fe sampb %érﬁoplﬁ.ﬁtﬁﬁﬁﬁ&ﬁlfmbnﬁ%@ﬁlléhﬁGlll?grefer% diRBRbLE dhesion,

round di scs of mm and t hi ckness
as meggyred lneacmtlmcetvwﬂcﬂhn é@bm@lﬂeﬂ@t forthnini Exampde Fed of Th® Patent No.

u n112 m £onpr essi
6, 552q 1? dc?f &1‘%‘ ﬁ%gat:lu(z IS\If/ il fer bg%atge'ﬁg t1 726}1 Ehrgé% pre?ﬂgtrﬁy at least 1.3
N/mnfzpdiﬂdlnbﬂ@rﬁ‘afaﬁlytdt MSt 1.5 Ko’ PILES SRutént N, 635071M0 & incorporated
190C followed by 86 MPa for 2 mn at 190C, fol | owed
hereinRy weferensst i ng i nside the press with cold running water
at 86 MPa. Density [177] Sanples for density
[atasur dhe thermpplagicapanking composidiongy wilbpriaETahlpegloibi a luminance

[ h
factor, BARML SR A Re o 8t iR seP e FS PP gt s
PatentNd. g, 552, 1 19, of atdeasMpolprefsradby 4t16:81 75anGk ?ﬁef@rﬁBly at least 76, and
C SSI on | ded using ASTM D 1928. Flexural and 2
n““tﬁﬁgé Y adlg ng modul i are measured according to ASTM
790. Storage nodulus is neasured according to ASTM

[1@215026T be tfeﬂrm@ala$twan@rﬂnna copmeritigns fugiber ediibipgegsdow tewperature
abra31E>& Ze%lst'ﬁch.nfh ostu e%btd' @hfaﬁbg(&%fbﬁt ﬂp?o&e%qgw%gnslb&gture hex191hty
using a hot press fio rver

and low temperature adhesion, and exhibit improved smoke and low odor properties at high

temperatures. The subject formulations exhibit a broad potential range of application
temperatures, particularly at temperatures of from 150 °C to 250 °C, which makes them
suitable for application by different means. For instance, the ability of the compositions to be

applied at lower application temperatures, that is, temperatures of about 150 to 170 °C,

- makes them suitable for application by extrusion coating techniques;-while the ability of the
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30 Model #4095-4PR1001R). The pellets are pl aced
bet ween pol ytetrafl uoroet hyl ene sheets, heated at 190
w0 20i6/19215psi (380 kPa) for 3 mn, followed by PRC3/USBDG6/009852
for 3 mn, and then 2.6 MPa for 3 min. The filmis
then cooled in the press with running cold water at
compbsifiohdPd Heapplicd Athidher 2R RAAOR PRIk )BRA 0K 1RRBHEres of 200 °C

m n. The conpression mplded filns are used for Oﬁtl cal

to 25l srakerrthemssuitable Spy appheation hyrsprayresgting lephniaes. She abiect
fmm%%ﬂrugfr%e fernglgpéélsagsn?gdp%gtl iC e%?\%ﬂ%‘ﬂ%&%ﬁ%@(&lbn less

viscofifyBidriabHity kadativeits systansuwhithuaikrtbe BifiSogameduedsthylene polymer.

d ossneter Mcrogloss 45 as specified in ASTM D- 2457

[1[63]32] I THeaubjatt ibﬁﬁﬂaﬁ@nsfﬁi‘@ﬁwﬁﬁg %ﬁﬂl@@ vRWPrdsaEE8&T, and extrusion
gard based on ASTM D A 100 cedure A\ M neral
techntﬂwes Ig addifipn.dhe subiqah formulations prey be prwiw\mef@umchf@ges which
I

ore RN Sl BRAAONER 1o YRR Dich LRIl supos o
opt1ona11yumdap<somhe dpphisd presgise,me dywoldidgusi ng ASTM D 1708

m crotensil e speci nens. Sanples are stretched with an

[164Ft 1 OrEx@inpBR9 afplitations fat thékh&moplbefs inatkisd é&ﬁﬂ&sﬁhcﬁh@ dre in hot

el ongation at break are reported from an average of

melt gxipisionapad mprking hobmak aprap ooadaparkings Betomels hansk a@plwdqmd

G BHEL B APEALAL o SRR B o
simulatiei/traiminptroadshfer iy saefaqel drivisg; Ipﬁdﬂﬁiecbelﬁdrudéd taffiedymbols (such as
267, % m n:' 3 I t 21 C i C, experinents
AT RO I i ST
called:liﬁ@ﬁ?ﬁﬁ{s or hBt MBR tHRs)CnRKBRE bIMB&ible N soﬁt?ﬁH}LZplé)ground surfaces,

to eqwllbrate for 45 mnutes a
such @:*etﬁﬁ@n dovinstapes;, oy e mwknng gf telnistcoprts, dhtdoor am)ﬁzﬁisamspprts

ﬂoorlﬁgs elccf? ]s%ger | %gm'g’i; o1 t@l%p%?ﬂtﬂgrgg%? ﬁt\ée égs} e ef;gng %?];%F d@%ty coatings

for tuligdls,@0hcreRC MeRIYwite blasd beabX BEbthemBHlSctMofe Bl GWingpnents.
fromthe 20 first unloading cycle using the strain at

[165] ch tHené pRgerfat bﬁ@ﬁlohothk Reb; Q@tstﬁer}ﬂoﬁﬁistlér Hlﬁrl@%&ﬁﬂﬁosnlons
recovery is defined as: Re cov ery =
will bgfemplayjedip emboged r@dtm@kmgs dimbasagcbroad marlctygs dre formed by

o 5L 0 SR, A0 BB G SO g

glass Beadsste theesaxalet airkidgadenitedsiag tHe@xpadsBmnbrkdg fich asftkreate
37 Cfor 12 hours using. an_InstronTM i nstrunent

channels ity rigigesh Sueh enbessethmeriings aspdeyable, rbatghesprovide
enhar€Q WgaEé'rHr : aglt@ nfjgﬂgfff ér%hggh%(re%eéu% opdri€d, particularly in rainy

equi lrbrati eYenvr Ponmen
Weaﬂmhéﬂi@ethantdphls‘samaﬂeng\aﬂnp(tsutﬁtm lof thetinvéfivm site @ivantageous in
SS. was recor de, gal? function o [

333% . (AR
embop{5H 451 agking pPanlsbecis pesaPads earasist drer ool
adhesiti bad ¥BKasi6R|cSbh BARY coRQeMpéfind ShdlRinaul a:

[166] The following examples are presented to exemplify embodiments of the
invention but are not intended to limit the invention to the specific embodiments set forth.
Unless indicated to the contrary, all parts and percentages are by weight. All numerical

values are approximate. When numerical ranges are given, it should be understood that

_embodiments outside the stated ranges may still fall within the scope of the invention. .
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-49 WD 2006/ 102150 PCT/ US2006/ 009852 % Stress
Rel axation = LO L12 x 100 Lo where Lo is the |oad at
wbQbeszEdn at O time and L12 is the | oad at S5@cpasSe@®an09ss2
strain after 12 hours. [187] Tensile notched tear
experinments are carried out on sanples having a
Specifienittally deseridbd th &8h @k@6ple shdié ot ddistaiedl 3 SeceaBabivfeatures of
instrunent. The geonetry consists of a gauge section
the inyenty@.nm x 13 mnmx 0.4 mMmwith a 2 nmnotch cut into
the sanple at half the speC| men |ength. The sanple is
stT@tmEé@e@DdSOS mmmnmin-' at 21 Cuntil it breaks. The

sk Rler o GER T Rle SPuthr Re AT A eralgec:

GPcMeth@uemassmgiesqu hR@ALC3 specimens are reported. 10
TMA [188] Thermal  Mechani cal Analysis (Penetration

Kdlper Ay ﬁ‘étpm@@ddtﬁlﬁuhhaer@an& rebogeripRidawith @ hegtednepdierpet to
ot
160 ?/Ié’é G¥d t(?: g‘?&r)]édﬁp fégguﬁ ?Ao ) olgén?n&iéustt%o%z%ﬁgv ?#(5‘08%)%1 1 & each
drledqmimnﬂ'radmpIEhe givest findleadcengitbn of 30 nid/Ml/ Abmatlglass stir rod is

placed Hoysast e B0 e e ataYESiedso B} or 3 Hopp Pethanisth pditel
shake?%tfaﬁﬁgatoﬁotxpﬁl. mﬁc&%é&ggo%ér%lg%ﬁﬁ gs th(]}ﬂﬁlluted to 1 mg/ml

tenperature s raised at pr obe
usingthe evtomateddiquidshandtieg rebotread the ddatad neediwiset to bi0°0f
tenperature. The experinment ends when the probe has
[Y68het r a&@&nﬁ{xrﬁmplmGBCtsbﬁemamﬂed to dedHning B mbleowlat weight data

T cqgh RRc: 2 OAPk o] BB AP TR BK SRS (BaGES B bl

purgéﬁpﬁzﬂk%ﬁﬁ%&zéﬁér stz?oﬂie‘a%ﬁ% rh RG] YRR mARR dﬁl se thibugh three

he press at 90C / mn. g I's conducted ng an
PlgelAlQE@cmmtem(luhédvaed B 3{)0nma otrVeirem cofuFns piated imeeries pnd heated to

o tllever fixt for torsjo
160°€ 4 PG L B K 0P ror S bt b B TPl i S205 the
Nebumér @f todHGSB@Sarﬁrtﬁe BN Tow Fe set38THH ST.MSat 6lpésead ofl60-80 psi
ends between fi xtures separated by 10mm (g

(400§@% liP%)th nlhs polyner sapmplesang estasddotl§0%y @@cb@@h\ﬁ@rnpleemected into a

250 | SRS LB ERRRHATILOPH 4 ieafilfeed eSOl BRERY or e

polymaer sanpldsasingteq lse/ntclyediboﬁihrfdd baﬂfbﬂappinl@mj etibad are usedd The sample
t b i.nt t t and 4

data § FPhesied g Db Luini Svinwe EpGentionpares (R ore memily

integhdAaf adhiRe FRARUIE WRHht ﬁﬁ&%&d%i%n Irébotn*es uhb&?&'fedraggingﬁa pdl¥styrene

An initial static force of i S mal nt al ne
standgesi gabbraging icoryenode) to pr event sI ack in the 30 sanple

n th i,pn,occurs. As a consequence, the
%ﬁné@%@b{sﬁﬁﬁ%&fqtﬁ%‘} eases with the tenperature,
[P tic Lﬂsxfahémn%\bmtﬂauhbﬁs areldbleftBingd b$ Sgtzsﬁmzaﬁoﬁ) Qhdsidf

t he C}f{rrer -50 WD 2006/ 102150 PCT/ 006/ 009852
fractlonatlon (CRYSTAF) using a CRYSTAF 200 unit commercially available from

PolymerChar, Valencia, Spain. The samples are dissolved in 1,2,4 trichlorobenzene at 160°C

(0.66 mg/mL) for 1 hr and stabilized at 95°C for 45 minutes. The sampling temperatures
range from 95 to 30°C at a cooling rate of 0.2°C/min. An infraréd detector is used to measure
the polymer solution concentrations. The cumulative soluble concentration is measured as
the polymer crystallizes while the temperature is decreased. The analytical derivative of the

cumulative profile reflects the short chain branching distribution of the polymer. -
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sanpl e. The test stops at the maxi numtenperature or
when the gap between the fixtures reaches 65 mMm Melt
woOno@xops62] Melt index, or 12, is neasured i NPCT/US2006/009852
accordance with ASTM D 1238, Condition 5 190C/ 2.16
kg. Melt index, or lio is also nmeasured in accordance
[160] h A (DRYS’ZE&F petlo tetiferainre bAA G chQurd Peni¥Iddy the P8 analysis

oSSR S S 0 e
Spalr?e%é Rk T AR Hé% ff'ndz%ro%ﬁﬁe &féﬁt1ﬁ¥§ apﬁeakltem a}s T Raximum in

Knobel och, term nati on
the dBr/dhctiiva gnd)ﬂmtarq:aolnﬁtwmthe iargm y«amﬂnyd iaflectimd on Etthe;rl sme)f the

GBS i b Bl TR S e

proce@sihk pabinetersa8 v WDREIpktaAlte lithibSt APClaNd Rt shddti gL G eters
in trichlorobenzene and allowed to crystallize Ih a

above tedemperaittalimitiof 0dn andhbslowshgisoeragure dinnt @@g% Cs t eel
h t t a
DSC %l?%(%aﬁgwa@%wépxgga%é tl sel'}] é‘ eﬂ?@e‘%ﬁ?)ﬂ :rﬁ [ g equ [ Sp ed

[wu h arDﬁfefdnaale@badﬁi&lg @aqxfnme%fy wIRERre bétermibedians & JAY enodel
l.uting the crystalllzed pol ymer

h
Q1009 E&w%%”%%ﬂ%%m%ﬁ@%spg a9cshioy anskdncaresamplernd nitrogen purge
o )
gas ﬂbﬁ’ggr%n%ggﬁftﬂ%lﬁllfg 3 (s;éd1 el“lgel slrdgi[pe s ?)Pds%e%g@ 4 {hﬁﬂ:ﬁ@gﬁﬁ\)ﬁgﬁgf% the press
at aboAny ary: sndtber aif- c@hled sargnetenpemstyre €PRCRA31Y naglof material is then

tel a 50/ 5Q m xture, of
cut 08 b ROt e ARURDIERR B6EER Adiab! alymnum gan (ca S0
mg), BRIPEL chimpdd it MhOMRhMbRhavibeor tﬁ@ ERhAS ihGe gét%@ Wwi@dhe
and hoanenlzed by heating the tube and its contents
following tgumsratpraeprofie: al hersempls 15 eapidlyl heateditp E8QIE@NA held isothermal for

s B3P ORI P LB B ot bl -

40°Cfat 2ORCEMEY colling Ofte BndVirkld af B QE6:E3 2BmAEL BRGHNpRAS tfehMated to
jransients per data file with a 6 second pul se

150 ée%éf) (/mim; heating Tater ol hezgonling andresprebsasing qarves areredosded.

f qu [ t
(73l s TR, el 4 el s it 5% 6o Wi
with Espnchtcxthﬂilﬁedréasalme dmﬂvrﬁﬁd(wdm B0fOumt end dheeltisg n‘Dh@lSer?t of
are anal at 130, C.in a,.10 mm broad b probe. The

fusiof il 3 Sk ORAET Bif MeILTGERaF AFEER GOl gordifciad ol ueling
usmgtarﬁ@dr pRthwd (Randall, J.C.; JMS5-Rev. Macronol. Chem

Phys., C29, 201- 317 (1989) whi ch is incorporated
GPCMeﬁhedéEéﬂudmgeﬁaenMeﬁ Prdiang A r et y. PoI ymer

51 WD 2006/.1021

[1{37%1?- ;: tuls gfgﬁ%’g%ﬁgoﬁ %glflaﬁggl%aaﬁlcssg st c?ﬂggs of either a Polymer

Labofatcaizt Mozl PD2 10%r a@olyrest Thporhitd i Mode PL228Qn@ri@hent. The
polymer in 2 liters of 1,2,4-trichlorobenzene (TCB)

COIW‘HW&%FWS%‘@W@GH@@F%OB&M%@@401°ﬁfe Hees/Relymenleharaaries 10-
mlcrdél)sll\/lf)& “f?gol%néére% 4 1@&%%1%5 ?ee%’h 9485 0B Bné ’ish a%%les are

prepared at a concentration of 0.1 grams of polymer in 50 milliliters of solvent containing

200 ppm of butylated hydroxytoluene (BHT). Samples are prepared by agitating lightly for 2
hours at 160°C. The injection volume used is 100 microliters and the flow rate is 1.0

ml/minute.

[174] Calibration of the GPC column set is performed Wlth 21 narrow molecular

7we1ght dlstnbutl(-)n’polystyrene standards with molecular weights ranging from 580 to
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col um packed with a 60:40 (v:v) mx of 30-40 nesh
(600-425 m spherical, technical 5 quality glass beads
woOavaitoatshe from Potters Industries, HC 30 BoxP2®,Us2006/009852
Brownwood, TX, 76801) and stainless steel, 0.028"
(0. 7mm dianeter cut wire shot (available from
8 4OORFJOL a’(ralged w6 “cooﬁ‘z?aﬂr meibtRirés With &y leasea deide bf Jepamo@ﬁ ®atween
. The colum is imersed in a _ther
lndW@Gﬁlt mellewéar wrightsa diee standasds argipprcapsegd from fetymsr Lvh@ratorles

(ShroRHTRIS 1Blys e forifidh b Rt ot 625 iy 30 Elilcers of

solvenhhr holkcnlar weddhtsTédpall i drgreater ticahiceeD, @0, atd0.05 gams in 50

mn while the te j S at 0,167 C
mﬂlﬂasrrs fsakie for Tlfgéﬁllagg(ﬁ‘rgg%lii’—ﬁét@lw SF Thscotyshiene andards
are di@éd!@élit at%b"@‘\w‘ilﬂ%eﬁﬂ@ﬁ?faﬁbh ¥& 30REukR! THP naidb® sﬁﬁhirﬁﬁn?ﬂures

16 station fraction collector. The
are rtmcﬁrymd 1n Qrcteo ot émeaatrgdnghes@aohculﬁr 'elcnghbcmmgmnngt ta minimize
tary orator .u about. 5 0 m _ of
degradgirePheggTyTghe stk HileateifRs attsantnioghip gplycthylene
mole@ll& wéibReRsink %&foﬁeebuﬁgv&mﬂl&h(fas Bedeeibed ROWiINIEmS X6€ $aard, 1.
met hanol, 15 filterin and rinsing (approx. 300-500
Polymy Sait, Palyhdeh 63|@él(b j the final rinse). The
feratl on_ﬁt4§[3 Everiormed on a 3 position vacuum
assPFEBET i ter n‘ljjlys t&t'i on using 5.0 m
[175] yt etRadydthydemedduislabane nodud weidht edlcylatars atapatdrakd @sing
noni.cs Inc t# Z50WP04750). The filtrated
Vlsccft?l?aal%ﬁ§og}“’éred\z?ré‘8ng\afér night in a vacuum oven at 60 C
hed on an anal yti cal bal ance before further
C"m?fe%sﬁ"ﬁ? P20 Molt St rength [197] Melt Strength (NB) is
[¥¥6hs ur eCorbyresmomspt & megsited acgordingdordtSdM D 3%5e dChewwamipleais

2. i a r 0:1 die trance an
prepa oy TheREEFS & in AiispeeurSund giflestbh ot BN Anf 095 m
thickt9RhESa @tal HAOneEOHT 107 A ist8Sched NELPHISELS e LSt A 1817 ¢ x 12.7

speed of 1 inch/mnute (2.54 cmmnute). The standard

cm comapessiempetded plagupsmeblgd withrrehaf argss endes thesfodiewing conditions:
' | |
rero WAL B 100 e8GR GRS, DA 067 a0y

cooligirstdeqhe presk Withsoldeuhdhg evates af&ﬁ:MrPded as a function
of the take-up speed of the nip rolls. The maxi num
Dens!‘éfn5| le force attained during the test is defined as
mlgangﬁlé @hibhsit '?néa@tﬁeﬁ@ﬁtearQP egadea or&'i‘ﬁgtt ASTM D 1928,
i bitl raw res nance, the S|Ie orc % ore
Measumaexlemb&sa‘e e dvithim peslonauof eanels pteakieg usisg S TIM D792, Method B.

th nelt strength is recorded in
FlexiralSPatas uips %{1“5333 Madiiigd) 2006/ 102150
ﬂcST/ US%%IQ@&@ 28mpfendish wdldedubIBIATha D @928 Flexural and 2

overnight™, if used, refers to a tine

perceapgacand medu are rgagged pesgrding MSTMBTWQO @mrage modulus is
ZFSR% f 20-25 C, and
measi"ﬁg%t%eo%?n% et(r)n‘A‘xé@vI ﬁiain@%ﬁo} ers {e%% ﬁm ofimer ci al | y
Optiedltpropadiest Xt ure of C6_9 aliphatic 5 hydr ocar bons
avai | abl e under the trade designation |sopar E,_ from

(B onvolfifms olcihd s Shicknsspars pompressip majdsdiusinge ot RS Carver
Mod& #489P9BR0HEL e'ﬂe% s Qt%t 1&&8%%9&5gfﬂyké%ﬁaﬂ%fo%ﬂg‘re’n@'sheets

representati o t'he e structur represent
heatedhiall!)o Ot 5opsi (F80ekPa) for 3 min, followed by 1.3 MPa for 3 min, and then 2.6

MPa for 3 mm The ﬁlm is then cooled in the press with runmng cold water at 1 3 MPa for 1
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synthesis of all netal conplexes and the preparation

of all screening experinents were carried out in a
wonyoeniok1sogen at nosphere using dry box techni qres/us2dos/009852

sol vents used 10 were HPLC grade and were dried before

their use. [199] MMAO refers to nodified

min. Mk Rynptdision antdedailinsiars osed iyl Gptieal medsursatnts, Relsile behavior,
nmet hy| al unoxane avail able commercially from Akzo- Nobl e

reco"%’rﬁ%‘?%ﬁsﬁ? axpH@Npr eparation of catalyst (B 1) is

TR AR SRR SRt g 0

174615 [200] 3,5-Di-t-butyl salicyl al dehyde (3.00 g) is

edtol nLofls op e sol uti.on o

5761 3735 hosS Bpeagied oy o s Llssmiet Magrosss 4 o

spec1E€dTﬁleA§I“Mr]§ o4gy 3 hours, volatiles are renoved under
vacuumto yield a bri ght yell ow, crystalline solid (97

[lﬁél centlnteynad hape. is bleasrepusing BYK GardbeidHadesgaf@based on ASTM D

t - but h 4 - - 20
1003 Pt h VARG LS REDAGH O th i P 19 e easisrezgphes.
MecHadfichl PRogéties L Tengile, Hysteresns, and Tear o
1- et h thyI%Mhydr oxy-3, 5-di (t-butyl)phenyl)imne
b5 mptrespstpaiphphaviqrin Bmmgat tsnsienis measyledwising 1p 4708

, ' f o i1 5
mlcr(?%lfsglé gléécgﬁ%lg r%éﬁ)ﬁgi%%gt%arlggye V\I/}%% WOQ /|° éﬁ %t ?tr%tg
Tensmeasftrea@tlhdmnd elcﬁxghu@matdbrsak arorle raposed %dwéldarvefqhgg of 5 rspaﬁ:;aaﬂé@
e t i red.produg a reddjs rown So
llﬁé(% a/? lgwtsrﬁméfls é%?ra}lg%qa fsr?rszyclﬂfsloe@ﬁa iR 1o gad 300%
strains thlng‘f)@STl\@)D ﬁ(ﬁpﬁ c‘%tb e%h (ilsnﬁns with IréstronTM instrument. The

nmet hyl cycl o exy oxoy
Samp'&—ld iIC(EI.dedb aﬂu@/m)lp#@dwt 26T amin | 12»02]cycles at 21°C. Cyclic experiments at

SOOWZ?Wé %mét?ﬁ lél%lglgggg \%rcﬁgl}en aéﬁgamgernﬁm }2e OS°C experiment, the
sampﬂﬂ is hﬂ@\%d/io%'élhilﬁﬁétg ednyabemintifes QPthe tesh tnfperdHilRIbefdrs testing. In the

ded. The reaction mxture is stirred for three
21 °Ch 699% sitatn qyshe cxnssinent. tthe repactivegtresspat 4 p8% stgim from the first

unloa{dﬁ%ﬂly% elrlg ﬁ%gll-qci 8WP§ lgfatq\%?’(gre 1%? gﬁ ﬁ%}?«’%ﬁné@s %rg lclalgﬁlga%a &fn the
first mﬁhdﬁﬂgaayclairsu@hel sigin at etlichakk load saumed tolihe bydeding. iThe percent

17 9 eﬁ{?a yellow solid. 1H NWVR is consistent -
recover}(/\hstdﬁ R¥e?Sdesi red product as a-mi xture of isomers.

-53 WD 2006/ 102150 PCT/ US2006/ 00985 b) Preparation
of bis-(1-(2-nethyl cypdRévexyh)=e >A-00xoyl - 3
5-di (t-butyl)phenyl) i mm no)zircdni um di benzyl [203]
A sol ution of ) ) ) o
[X] 1wigepe Fais Hipl seiisy takeandpr yalieypadine #idosy fis the strejn (whese the load returns
L L)1 et n £ 23.2 nmol ) in 200 nL
to thetb%ﬁts%he%eg&h?@éstﬁléow L)‘/Iﬁgéddfégacge a solution of Zr(CH2Ph)4

[186] 28 Strebd refaxatioh )s méastfA alb0 percerReain Baa 37esUbt 1 D8ours using
dark yell ow soluytigon is stirred for 1 hour at 25C

Rl SRS sauipRerlOv T FMRERCYip thogeT.ihe Ege gomeity was
76 m?x' }f 85 thm %9 4-”1&1&19 nAfZ@rVé ﬂﬁ1b?atﬁ1 rb‘f §‘7‘Jc;1fﬁtr ég Ela% n %g%%zﬁg’m%ntal

Cocat al yst Wttre
chamakil yHe)sampteowassireschled so 5% ]sﬁram at 333% min. Stress was recorded as a

ﬁmct%%qﬁ Eg&’lg{u'lé;] %theg%é E%Iafaé%{%?ﬁea:ﬁ%r 62 hgtflrts was calculated

using the formula:
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l ong chain trial kylam ne (ArneenTM M2HT, avail abl e
from Akzo- Nobel, Inc.), HO and Li[B(C6F5)4],
weubsianisbal |y as di scl osed in USP 5, 919, 9883, PEX/US2006/009852
[ 205] Cocatal yst 2 M xed Cl4-18 al kyl di met hyl anmoni um
salt of
bi s(tris(pentafl ophenyl ) - al uppAE) undecyl i m dazol
i de, prepared ac&é’ $h r}f”ff’t@gf?_rij—ﬁxé@ 671, Ex. 16.
[206] Shuttling Agents The shuttli’ng agents enpl oyed
wheré D& lsuBe10dd at 500 Zirhig at Pefne andAl, % is tflé (dad Q%‘g?q)él%érﬁ %tram after 12
(SA2), di(n-hexyl)zinc (SA3), trieth num
hourssA4) ,  tri octyl al um num (SA5) triet hyI gal | i um (SA6)

tyl di net h - but I
48701 1 B Rt Res B PRIt i catieliohEim SRPIF T 4 density
of 0.98-g€d o1l 18dsUiRIrEHm IR SrdHTV RystrueteR e - "ﬂlé?’oﬁfé&*y@%ﬁsﬁ@é@i gauge section

bi s(n-octadecyl )i -butylal um num (
of 76mmp x 13 mpund dupm witsg dingm nptehicyt nsanibg éamplsmmalf the specimen
b h
lengtl?]._ "?%—% %’a{?ﬂ!l Eg nsﬁé}%?%lgtg%)@ﬁnﬁ%(ql 1%’ hcgl a%)’éégef)(s( S’i%fgr energy is

calcuhntddydsahmamem unaditlsy dtresbalbnlgedioﬁ&hhw i th @¥hite) ma®Advbh load. An
eth num,di (bi s(trinethylsilyl)amde) (SAl5),
averagg Hgiﬂj ﬁEﬁ?PB?%S(aZe eperted.gi benzo- 1
TMA @zacycl ohept aneani de) (SA 16), n-octylal um num 25
bis(2,3,6,7-di benzo- 1 -azacycl ohept aneani de) (SA 17),
[188bct y |EiemlleHanE@UAmiymy(Retletrdimyﬂ‘e)@ekajwe)iﬁs(cﬁﬁdﬂxﬁéd on

30mr fRAeGHA. furp S R mr R A detites orndd alf¥oc and 10 Mpa
moldisg FRakaeifyes IR 89 i 5&* &%ﬁé@' THd 19£tnﬂﬂe’n@ HEdRY L TMA 7

Par aI | el Polynerization Cond| tions 30 [2
brandwamlavhi? fromy Poskia-Blmer.c briba tasb @ ruebenyitla 115 rgm redins tig KRN N519-

r I cto a abl e

041685 0 RELWIRELFAL (81 L0 (VTR LRk Rl e
5°C/mainderml Qﬁ‘t}C t DhdJsilobe pﬁneﬁ*ﬁﬂox’ﬁé@tan@e B36ka8dréd aba BmLtidN8f

6, 306, 658, and 6,316, 663. Ethyl ene copol ynerjzation
temp%{ﬁ@recoﬁzﬁﬁe&p%msm epde alﬁalezw@bedsqs penetrategRhmnyintgthe sample.
DMAEt hyl ene on -54 WO 2006/ 102150 PCT/ US2006/ 009852

demand using 1.2 equival ents of cocatalyst 1 based on

[3831 aI (IamahySMeuhanica(l Analysig (DA eis nseaswiaé on MdAfression molded

ks B0k REL 0 RS i 205 BB ot

in thel gres\at dorad / AACTREing B dofidhdlePubngarBPARESDntrbiddd @ath rheometer
fitted with a pre-weighed glass tube. The working

(TA ipgrumants) sqeinped with dpelrcanélever f§¢@@6)ﬁ>rL0rSEad¢Stmel | is 5

B2 PR B R LB e 8, e

sampEas clanged tEh eQBSedlEni e giepatan&pw yomllﬁt(gnf) Bg)af’a{'—t’ﬁn AL) and
unit and controlled by automatic val ves.

subjegtedh fehcgessive tm@tu@eﬂtw Tegael elcﬂ)of‘?a t«e&@ﬂi’cr(é&@ tpglr ste) |Attpgch

ven m xe
temp U AE o B0 il EE e R £ B G, Bt [RRRS e
straineinfpliteiecheir 0 ajneiedemmeRarter Eér&eﬂﬂahd 4¢RfRhEb ¥asurd A the torque
ocat al yst 1/ MMAO mi xt ure, uttling 10 agent, and

is Sufg‘é“?%"l %Pgtth%rt CHeaRRentTsmainsin thpiveaa regineur e of
[l‘ri' Jafin®t (?Y %HJ- f&@@o%s%alﬁtalﬂgﬂ)fﬁlﬂé ?en% ﬁ%’dﬁs Y gl!e)é?ﬁt%lack in the

e reagents are prem-xe
samplernwieali thdralay expansion occurs. As a consequence, the grip separation AL increases

7 7With the temperature, partiqulaﬂy aboye th_e melting or softening point of the polymer
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to addition to the reactor. Wen a reagent is omtted
in an experinent, the above order of addition is
wobtbheyese nai nt ai ned. Pol ynmeri zati ons are con®#gTiusgo06/009852
for approximately 1-2 mnutes, until predeterm ned
et hyl ene consunptions are reached. After quenching
sampld. tPhe@&3t stbhs bithe neddhon Serapeatnaadrasheatte bAiEb@vassthe fixtures
tug s are unl oaded. The tubes are transferred to a
reachgs, ?Pﬁm-uge/vacuum drying unit, and dried for 12 hours
Melt3hd80 C. The tubes containing dried polyner are
wel ghed and the difference between this weight and the
[1921 e weViglhindgk ved tihmeasitred iniaetwdafce pathyABTM P 288 ,tGondition

o ontained in Tahle 1. In Table 1 and el s ere in
190G ign it iteribr oghilss mer e Ddgeariie aris AaaMER eds.
Cond®¥orf19088118MigSk (*). 20 [2081 Exanples 1-4 denonstrate

the synthesi's of |inear block copolynmers by the

ATREFesent invention as evidenced by the formation of a

naj r ow. . essentjally . nmponodal c Lymer when
53D o Kpabdisn lnegr s g et BRHOTROIOB 0 RE RGPt
conditéd ddebilineOid tRE BRtHRH deseribed in!USP Af793%183 4Rl SV Yad mqﬁq@,dm.;
olymers) 1n the absence of DEZ. Due’to the faét 't Hat

Knob%h)@ Iy &1.; Real, LR sDrtaowiniatien ofBrongongaDéstributéons ¢ Bobettiplane and

Catalyst (B t he 2 if ocks, or .segnent s, of
Ey Lot ol PRy her Y6l S RELoeA) i e AL o
referdtics hefLinSheibtRiret9a SEE @Mpositios o BYailyA8RSiikiblvedia WO

2006/ 102150 PCT/ US2006/ 009852 Table 1 Cat. (A) Cat

trichlpgpynzene and aanesdstnwexstalligs ime cohisin eaniiningwh jinesbsipport (stainless

stect BRETYy 0 nrs U FHENY LG MIT 0 b o Bpj e of Bt g, The
colunp6BEquipp@Pwthan ikffaréd G&eflod An ATREF éhrom@kog3BcukbdRGhen
senerde 9 gliine e ypiapizid goly i sanmpls i pogimusesloyncreasing

e e s g R e B g 16 435 of

1.5°CimB4 9.4 1 C6 or higher chain content per 1000
B bpns. 2 Bi nodal nol ecul ar wei ght distribution 5
M‘#her characterizing data for the polyners of
|l e 1 are determ hed reference,to.t i gur es.
et el ArebeCH B ade apmipBnRlt pe gt & AGiaD e ot

tetrachrbeinegi2/ortldlithiokbieen2Site 16 W 4/€ sdiple i 10 VIR Afibe. The
exanple 1 shows a 115.7C nel ti n& point (Tin) with a

samples gte dssofigdiapd hemogergzer by hpatimy tedube ansitsrrgntegtsaRYSINF The
- £S5 kar it h : ™
da SLEARRASUR L0t P SR0 PN Dy A ] R U s

400MHmspedtforacter, cheespongiap &d a il 3C 8dsoR4ace [fRddncTog 10RE MHEY Fhe data
f le 2 shows a peak with_ a
are ac%%{;@cﬁ,?tﬁng %gﬁgns?entseﬁ(e? rgl..gl)ta file w?th ao secor?d pulse repetition delay. To

achieve minimum signal-to-noise for quantitative analysis, multiple data files are added
together. The spectral width is 25,000 Hz with a minimum file size of 32K data points. The
samples are analyzed at 130 °C in a 10 mm broad band probe. The comonomer incorporation
is determined using Randall's triad method (Randall, J.C.; IMS-Rev. Macromol. Chem.
Phys., C29, 201-317 (1989), which is incorporated by reference herein in its entirety.
Polymer Fractionation by TREF
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melting point (Tin) with a heat of fusion of 214.0
J/ g. The correspondi ng CRYSTAF curve shows the
woableperispeak at 46. 2C with a peak area of 57. ®CT/US2006/009852
percent. The difference between the DSC Tin and the
Tcrystaf is 63.5C. 15 [212] The DSC curve for the
[19B}| y MeLarpé-s @@ TREE fBicibmtionas perkd by dlssalvingd 572@ g of polymer in

2 iersTiel S U pORERATE CrTASTinG £ AR A 4D Caf i B
solutmgxei?? 1Bld 1%1%5%\]&1 do'kray ﬁﬁﬂ}geﬁ‘ bE@ 20f inéh b 4FBH10F [H cm XHe cm) steel

eren en thée DSC Tin and the Tcrgstaf IS .
columﬁqaaa@d Wigil8H0:70 év:DRGicof 30240 mesh (68035 iy spberical. deghnical

104. 5C. .20
o B A S RS A 0020 BT
76801@{%&&9&8& 0. 6@87‘/‘(50 The) Hf&hieﬁa‘f ‘buipx@ﬁk sledt (B@ilableifiom Bellets

area of arjoer cent. di fference between t
Inc., 6BI@IGEel Dives Nertl’r opawadaj 1§Y7214152@) [he aqlumgds iHrypers %Pea

oS B CURTR B, ot 5 T @iy

to 1250<U &W 6@l CRYRTAT atoM04/ eC @bmmdmmdtm:ﬂd fegone ﬁéurp diagsh TCB
8.5C with a peak _area of 29.4 percent

is mtrodwsé abahoub 65 mlisnip oFhile ShaisPRALHE if IREeRTFd 5%9 8IPS{}\imm“te
d C 0 n
(1581, 927 Nt By 2 dob SURE OB URAG: £HS tRBprefaiATIRER Golumm

2006/ 102150
are cofledibd/BRA 06 ARHAE Bidated Mb&fonTivdle@SC Tha padymer is congsatrated jeach

le B* shows a 12 | t
fractlcpfélastqr?gﬁ rqtggpggpngxtogwgl@% tgb% tﬂ}@g :f@%e pé)o-[@ o&ﬂv%leaams
The CBHJe\ﬁﬁal%H gé‘ﬁn&ﬁbeare LB w&plo sefloveini g béﬁra\addingemahnethanol
percent. Both of these values are

ﬁltenng),rtmdstnemg (appirosh 380¢598inel afivagthansl Hichidingthe &nal rt“iﬁe) THE

ﬁltratg)p sﬁ%r 1% E%r%%ﬁ%?éﬁhv@ea?%t&gsﬁ S% 1;-5 stIeH ?ﬂtgﬁ@% §[E§(§n hfing %() pum
polyt &M’é@r@tl‘%@é}e&@aﬁﬂ E‘ﬂﬂeﬂﬁaﬁéﬁ (aﬂ'hlla‘t(la' ff))m/ﬁ)irhoracd‘lhlat, C(af#

fusion of 143.0 J/g. The cqrrespo CRYSTAF cur
750VGHASOY. FEhe Tlipied S peehora et OB TSN i P Ve B g1 ond

welglgzgl op %e Ealatﬁla%é {)ef%ﬁ:bﬁrth%ﬁn%r ystal line peak at

e Separation between e two peaks is
cavisit Sitesmigthi t h t he presence of a high 10 crystalline

(e DciviSlbaeh S) SoRGashife v Seapl L fBpl: M58
with %mﬁ&adlbﬁi%r Boh, dlgv\ﬁ'{h' dﬁl&ﬁﬁn@@nlgld @hpﬁ’@ix}&ﬁﬁéiyzﬁt degrees.

ALB2 + 217] Continuous sol ution
Aftemmmmtmgahe prmsples & 1@@?@ fard Oguinutes, the pistAmis &n at a speed of 1

inch R G4 GIFIRBIE) B FFRA T BPRIHLIR ey i Pl i

h
TR Ll Skt S e v o

accelbratioh efie A mmdsetfy dFfegequifediensile forsd)s m«erdschmoa fuagtiemotthe
3.8 L reactar u ed with a
N e R e R S e
defmtxﬂ ab fife 9&%&@1{ Tn tHEGSY bEFolpMeAmERSShiblthy deoni¢sohdree,
vari a e speed hragm punp controls the sol venlt
the tensile force before the onset o draw resonance was taken as melt strength. The

melt strength is recorded in centiNewtons ("¢N”).
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20 flow rate and pressure to the reactor. At the

di scharge of the punp, a side streamis taken to
wonowi@e1sbl ush flows for the catal yst and cocarairystoo/ 009852

injection lines and the reactor agitator. These flows

are nmeasured by Mcro-Mtion nmass flow neters and

cddatalyistsed by control valves or by the nmanual .

adj ust mrent of needl e val ves. The renmai ning solvent is

[198ihi neThe teni Movkrnightt’ cif@seds tdRyrs €& tinryd aPyidkRERE 16 18
(where used) and fed to the reactor. A nmass now

hourss ietriy oo masitire’s eferito ertemwmg:eqf 2002& G and dmtgxm
i BRSO IR Bl Bl 2 R

hydrdeefboneaedilableiungert the trad@@é?slgihﬁtloﬁr Hopar, %Pﬁ ER{SMotine
bot&%rrrl] of the reactor. The catal yst conponent

Chemigal (omI98Y o fruthe gxens thanagmg ofcr qumpeynd fereiradoss fibbygnform to
the stﬁﬁ:'ﬁﬁﬁlsreﬁl%gengfitﬁ)n H%g%fgg‘% {)lﬂré{l Eégo %s% ’1@'&3& 'él%allt cﬁ)g{}ol The

sol vent Intr
synthesisof all mefeheomplax¢samditle preparbiiciothif dekdeniiy SxQEkimsitg were

th vigorous stirrin Product is
Cameﬁié’r%%%g“ty %%q\g @%P%Ph%’f%@ép 1y bR tftcg{alqaﬁs td solzents Byed

were FIPLShde Ald osre/diRAbERE: BRGLL" are steamtraced and
i nsul ated. Polynerization I1s stopped by the addition

[1@§l a s 'ﬁMA@@f&g to%od@ﬁéf@ﬁfh?' a%n}lgﬁmgx%t%l %ﬂ@la%r%pr%m modified

any stabilizers or
meth@@D6IokOR] HAil BT /cbiﬁﬁfé&ﬁél@@ﬁ&ﬁ%kz@ddwle Cespaadtibnpassi ng

t m xture throu tatic m xer, The product stream
i Eﬁlﬂﬁ)é??af?élz?flé’ catﬁs'sb@gj isgpndnsted ghiodongat exchanger
bef qir@zﬁ‘@c‘i’d?ﬂ (L ARHERPH (IR %%—3’,5 -ﬂl(itﬂfu?ﬂﬂ gﬁgnﬁlgg eth%h%me
recovere extrusion using a devo
[298H wat3eT- D@é@ﬂ@’ébabeylhldﬁhﬂbr@ 0P mkled ttet(bml[&famj)ropylamme

The Sgﬁﬂglgl’é trr;fplcﬂ& ogrﬁglg gg blst-%g%]'géa gm ’gte(f%era¥ure for 3 hours,

volatil306d a5 ui?&é'f/vhﬁﬁﬂ@ﬁf ﬁ@ﬁ&ﬁﬁrgh@ 9eleM chstalhne sdthbZ/})el@ent
C 4 Mt- 1-0 0O N"o t-

vieldh? 116 vIiNrn - N 110 %o rmrllO NtnrnoO N\ - 0000 -
: -2

-1
meth‘fiemmlrﬁlno)mélﬁvm @Q)VD zircofiufhOdibdr@ybf o0 00 0; o0 00 O

2 2A paluton o Rps s i) By e st rdicgried Rbenyimine (605 mg,

2.2 m%ﬁz)‘l%?go@t‘iﬁt%l@a@“gsqu a@&h‘tb a'é'bruﬁon bf ZACHPR), (%00 m§, 1.7 mmol)
in 50 mL toluene. The resulting dark yellow solutlon is stirred for 30 min. Solvent is

removed under reduced pressure to yield the desired product as a reddish-brown solid.
The preparation of catalyst (B2) is conducted as follows.
a) Preparation of (1-(2-methylcyclohexyl)ethyl)(2-oxoyl-3,5-di(t-butyl)phenyl)imine
[202] 2-Methylcyclohexylamine (8.44 mL, 64.0 mmol) is dissolved in methanol (90
mlL), and di-t-butylsalicaldehyde (10.00 g, 42.67 mmol) is added. The reaction mixture is

stirred for three hours and then cooled to -25°C for 12 hrs. The resulting yellow solid
precipitate is collected by filtration and washed with cold methanol (2 x 15 mL), and then
dried under reduced pressure. The yield is 11.17 g of a yellow solid. 'H NMR is consistent

~with the desired product as a' mixture of isomers.™

-53-



10

15

20

25

30

MOO N,-I1 t- 'n-d 01 'n010000OM"'.0 WVu~-nd c~
toN - d d NmfonN'FVIMM U 3 NO '. O0OOMN OOONkQ0o, t- 000
WP 20b/102150000000 0000000 OO - N U m m m m m npPOT/OSZ00GI009852
mUG6 El odct dddddct ddcf O0ONI NNNNN

|l Nt t~N21-1 UUim oO-rr - - - - - - :.b
O mMWNMNO Ot O\ knC%rnOd' NO\ C— N OMd
M.N O 00

5-di txb,utvl)phenvl)

immifo 1r?56ﬁIuM2hbenz 1AUo 000S O O mOO 0 It Nr- 110 rn N'm
ItTZN @ W gllOOOOOOOOOOOOOO 4-+ O

[203] 00 a‘bs@uu@m of @- @meﬂ)ykoydohe@be/thw)(z -WKAY13, 3/dit-O "

butylﬁﬁ@ ﬁkﬁﬂne(ﬂ égll% 2@2’“ r&mé)g 16286 mLL %lﬁne is %B)@guldgeqjt% splggion of
Zr(CHEIQQD(SOZX)Q Qq QSQnQoQ 1@600 NlIQto’Tuelﬁé Tﬁe resNtmg'dafk l\f'ell’ow s&}\lﬁﬁn is

stirreg ur g4 2 o T Aol 10@1&d11q(pd 1¥urther w1th 680 mL toluene to give a
&S “?

solution having a concentration of 0.00783 M.

[1] Cocatalyst 1 A mixture of methyldi(Ci4.15 alkyl)ammonium salts of
tetrakis(pentafluorophenyl)borate (here-in-after armeenium borate), prepared by reaction of a
long chain trialkylamine (Armeen™ M2HT, available from Akzo-Nobel, Inc.), HCI and
Li[B(C¢Fs)4], substantially as disclosed in USP 5,919,9883, Ex. 2.

[205] Cocatalyst 2 Mixed Ci4.15 alkyldimethylammonium salt of
bis(tris(pentafluorophenyl)-alumane)-2-undecylimidazolide, prepared according to USP
6,395,671, Ex. 16.

[206] Shuttling Agents The shuttling agents employed include diethylzinc (DEZ,
SA1), di(i-butyl)zinc (SA2), di(n-hexyl)zinc (SA3), triethylaluminum (TEA, SA4),
trioctylaluminum (SAS), triethylgallium (SA6), i-butylaluminum bis(dimethyl(t-
butyDsiloxane) (SA7), i-butylaluminum bis(di(trimethylsilyl)amide) (SAS), n-octylaluminum
di(pyridine-2-methoxide) (SA9), bis(n-octadecyl)i-butylaluminum (SA10), i-butylaluminum
bis(di(n-pentyl)amide) (SA11), n-octylaluminum bis(2,6-di-t-butylphenoxide) (SA12), n-
octylaluminum di(ethyl(1-naphthyl)amide) (SA13), ethylaluminum bis(t-
butyldimethylsiloxide) (SA14), ethylaluminum di(bis(trimethylsilyl)amide) (SA15),
cthylaluminum bis(2,3,6,7-dibenzo-1-azacycloheptaneamide) (SA16), n-octylaluminum
bis(2,3,6,7-dibenzo-1-azacycloheptaneamide) (SA17), n-octylaluminum bis(dimethyl(t-
butyl)siloxide(SA18), ethylzinc (2,6-diphenylphenoxide) (SA19), and ethylzinc (t-butoxide)
(SA20).

Examples 1-4, Comparative Examples A*-C*

General High Throughput Parallel Polymerization Conditions
[207] Polymerizations are conducted using a high throughput, parallel
polymerization reactor (PPR) available from Symyx technologies, Inc. and operated
substantially according to USP’s 6,248,540, 6,030,917, 6,362 309 6,306 658 and 6,316 663

7Ethylene copolymenzatmns are condﬁcted at 130°C and 200 psi ( 1 4 MPa) W1th ethylene on
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UUO-~ CO0~ NNOG dMO ~~ QU (1, N x ci NON ~ NnmNo3

Y, .. ,. O0x t- mNa. UU,--~rnb\O
wé 2006/11)215000 (O\l U - s 0-9- 3- S 0 - g Cg OpCH/US26061009852
O,-. NM"lI rn'"Ot- 00 Q WO 2006/102150

PCT/ US2006/ 009852 N N0O1 in OOMO\ M'DNLh NOis
demanﬂ dsingd D@q\hhd&momocwab@ 1 aged 'oa it gst @gedd 1 Inequy vajmts
N M d N d. N
when MMAR inpregenty 4 eries G opmigitsmnerapngoigd i bt pbsgre

reactoRPﬁRylc%tQ&eMo@ Qind'ﬂndle [reacﬁor c@lléjmcil O 8Q8radl ticht MeMithédW/ith a
O ct 01 01 0\ 00 00 QO
pre-wélkhedl ngltubeL 1 lh(workmg vbhm\lcpmd:am tbacior cell isH00RILN. ﬁagh gell is
NNN--4-

tempepatyne mci\lpwfswrwp%tggllgl ymé stlrr;ng\prﬂv{ﬂﬁg gy 115*8\7166'51 rrgg 3 8%5
The mgngr\n xgéag a[gh gluéﬂcgl g%ls ég'ﬂéﬂg%ﬂl&cg6 @ite tlQa IQBI@ uifihlt ?nc?g&é@ll@d by
autom@fc vaived Qdquit heageds 6% 10botidally aiiied t@ eamreaaor selidky sypinggs and

the resgrx@nrosog e@? B‘,tnglxgd Glllﬂejtx r:Phe ogleéo%a%fj Hglb}é%ng %5]58665 50% %c (4 ml),
ethylege M oc%r@ conion&n¥r (1 ml)oc&afaﬂyslt 1 @r Qocakatysy 1AVIMIQO &ihxmrd\jlshhtthng
agent,\a@d Nat\alyst @(c):atalyst 1|\1/|11>?tu1(r)e- Wh!:\rl-l a ?nnlz/ltur(?:d of(goglatgyst 1 and MMA(]J ora
mixture of two catalysts is used, the reagents are premixed in a small vial immediately prior
to addition to the reactor. When a reagent is omitted in an experiment, the above order of
addition is otherwise maintained. Polymerizations are conducted for approximately 1-2
minutes, until predetermined ethylene consumptions are reached. After quenching with CO,
the reactors are cooled and the glass tubes are unloaded. The tubes are transferred to a
centrifuge/vacuum drying unit, and dried for 12 hours at 60 °C. The tubes containing dried
polymer are weighed and the difference between this weight and the tare weight gives the net
yield of polymer. Results are contained in Table 1. In Table 1 and elsewhere in the
application, comparative compounds are indicated by an asterisk (*).

[208] Examples 1-4 demonstrate the synthesis of linear block copolymers by the
present invention as evidenced by the formation of a very narrow MWD, essentially
monomodal copolymer when DEZ is present and a bimodal, broad molecular weight
distribution product (a mixture of separately produced polymers) in the absence of DEZ. Due
to the fact that Catalyst (A1) is known to incorporate more octene than Catalyst (B1), the
different blocks or segments of the resulting copolymers of the invention are distinguishable

based on branching or density.
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00 00 00 OO OO OO OO OO OOODODO9 CIL VOOOOOOOO
O0O0O0O0O0O0O0O0O0O0O ?CONM'n 110 NOO O 1 10 t--

00 d %Nabled06/ 102150 PCT/ U82006/ 009852 [218] The

reéé{l Alggatggj'gogé a t tg by DSC and ATREF as with

Ez&pr Yo =gﬁff'eci” : [ Th%exyls
A*"al?GC It'gpomt(Trr)' 5
C*fuoc,b()on ogr 60. 0 igg e correspondi 2\/]? @
the. tall peak at Wi 0
1 h@?@gp 81 %%:zde“ab )$h. Top
2 t
433

e
‘;T Tcdé((;st :;GE? 72 [ 220] At Y € I f Iymé'f14
4 e %é 1

pqlgﬁi(arrpnf %s Qs a peak

...n

gg f o g .

cor L£8p E\g’eﬁﬂ Car ﬂ‘%ﬁ/\s t he taI | est peak at
B]é‘ék"eﬁhéglsw uggn7 percent. The delta
between the DSC 10 Tm and the Tcrystaf is 71.0C

1 . {0 1ROl YIEL exanpl e .7 sho
P3F i Voo e Yard Aol SRR TR by
referdnos toothe difgus. Maté gpecifivallg @SCeanDMDREE r&IAME Sidw eHérféRowing:
the tallest peak at 49.2C with a peak area of

lZ}Bﬂ peedIRC cte ferehe Rolymenakexanple beovim 1 EnEQ melting point
(Tm) mm@%@t o# fisibfi of lg:S é:!l%q [ﬁ%@orr-gg%&l%w%t(;lgg gfég %rgrvt&hsﬁows the

exanpl e oWws a pea

tallesﬂpﬂaklaﬂ%.ﬁ?@ with(@pehk wichof 82 9qrtceaf. ThesdifBreate Bofwlenthed DSC Tm
The corr es?ondl ng CRYSTAF curve shows the tallest

andt}}?ejémysé%fi% 2°G with a peak area of 12.7 percent. The

4C
8h 55t T Bl G S poldngr &%ﬁ)@?@%ﬁ%&}éﬁ%&@%mﬁc
meltigz ﬁtﬁﬂtkﬁ \iitlea At of ﬁglorg&‘ ORI /R 9TROESMeshdin ng?_"ﬁg curve

heat fusion of 73.5 J/g. The correspondin
showgihevalestpralist 46:i3°C atithegteak el ofits 7 BheBEntyi The diffpeake between the

rea o e The delta between the DSC Tm
DSC H’oar'tdﬁg %&Wé b?f&él 43.8C. [224] The DSC curve for the

nmer o
e ey te R SRR forthe BAIGHE: B¢ GRS W il By 0.7
meltlﬂgumlnuﬁhesmdmﬂ hew oCR¥BEAF 16011Vg. 2Bhesdw@mnspérieng @RiYSSHAF curve
f‘ 40 9C with a peak area of 52.4 percent. The
show TR folehisak S0 . 1A PrAk aFF8 Of e S erapak e & menqichetween the

DSC Tm and the Tcrystaf is 54.6°C.

o)

[213] The DSC curve for the polymer of example 4 shows a peak with a 104.5°C
melting point (Tm) with a heat of fusion of 170.7 J/g. The corresponding CRYSTAF curve
shows the tallest peak at 30 °C with a peak area of 18.2 percent. The difference between the
DSC Tm and the Terystaf is 74.5°C.

[214] The DSC curve for Comparative Example A* shows a 90.0°C melting point
(Tm) with a heat of fusion of 86.7 J/g. The corresponding CRYSTAF curve shows the tallest
peak at 48.5°C with a peak area of 29.4 percent. Both of these values are consistent with a

resin that is low in density. The difference between the DSC Tm and the Terystaf is 41.8°C.

- 56 -



10

15

20

25

30

[ 225] The DSC curve for the polynmer of exanple 11

shows a peak with a 113.6 C nelting point (Tm with a
woeads/102156 usi on of 70.4 J/ g. The correspondi ngPCRYUSING/009852

curve shows the tallest peak at 39.6C with a peak

area of 25.2 percent. The delta between the DSC 30 Tm
Asfl ¢ heTHEAO Latve oy @&n%&ativeﬁﬂxay@@@@@héﬁgé5@9.8°C melting point

PCT/ US2006/ 009852 [226] The DSC curve for the pol yner

(Tm)ofithesbeap PEfBRNIH @RE.0d/ g e Blie anirtebpandineaCRY 8T AE| curvegshows the

ol nt wi.Lh a heat aof . fusion 48.9 J/g., The .
allesp it S AL bt Aol 337 Peeiineboih s dhce Sy e sonistont
with 2 RUEHACs Figh(id AENSHy2 ThE AiFFRURRIRERethd BSTNBA and the Terystaf is

calculation is thérefore set at 30C). The delta
47.4%et ween the DSC Tm and the Tcrystaf is 83.2C 5 [227]

The DSC curve for the polyner_of exanple 13 _sho a. . .

[20hk wi the 185G purve for Coraparpiiye Ingnple @%prﬂlow 8 425 He meltig point

fusi . 2 0h [ F
(rom) (48 £BRb A o1 0 T B R A TSR P B s the
talles? peakpe BCSPC. with e pesld draa bEI4VR perctiters BB as hriowadertdialline peak at

Tcrystaf is 84.4C. [228] The DSC for the polynmer of
52.4 kakhe eeparption beRvegn oteeks i congistentwithelhe pryence®f a high

cryseifbF bt R My uibeifineh 7hY iRt pbep s giamd e

Teryst&i94&59€t h a peak area of 92.2 percent. The delta
between the DSC Tmand the Tcrystaf is 47.9C [229
THexanmtes rl 9.Cdmparatives BhFyGentinubusSelpionPalgmerismiionaCatalyst

e ith a 114.3 C nelting point (Tn) wth a heat of

Al/B ﬁbE% of 36.2 J/g. The correspondi ng CRYSTAF curve 15

[HTPWs  tOentinabhesilutiRaiolgherddtionsareicimied opeiak @hdaitedfcontrolled
9.8 percent, The delta between the DSC, Tm and the ™
autocigyeyegcigr qaaipped piith apinfgrnalrsigransBurified mixedrallangs splygpteisopar

. . it !
B bR ABE ey ALy, g, 8 BBAGRA ko
1-octens, ard ppdrd gerg(vERWSTRE) arasugpliedhows. & hecactl legeippqkaith ajacket
for te’mg' 0 Cﬁvc\:dph ol%g@ea%;ggpﬁr eﬁi @%%n%%@%lg@ﬁ{}éfs&]&éﬁﬁ@%@%&@ raeactor is
meashdHy ali8ssORfw estitistet.OA valib10 SpecaRTiaphiagex ?ﬁiﬁbr@oﬂt?qls the solvent
shows a peak with a 116.0 C (TM with a

. nelting point (. _
flow prde andprefayed torthe feaqtpr.0AY thy dispharge of 8@3}3@% R rifleGRYST AFtaken to

| est t. . i .
orov Y8, 51 Ao 83008011 i s R toor
Thesafdwk e mhedsytdddly Mecrd-24&on mRass [[D32heitheandSoneolledebyf @htrol

ol ymer of exanple 18 shows a _peak wiith a 120.

| the p . . ).5 C.
valvesor byt manywl adipstmept efnegdigaatvest Themsinipg solyantds comabined

are ercent. T
contrdBért ia ubeet toele hvarthy drdaSCtolte aeedttdr e ndatey s fThé tangpebfurs ofthe

bR B e EL e B o o
reactké‘fé:(’gl_li_%’s:tt’%ﬁdr %rgérs fhtShHdINPSL the feaBtod! The IAElySUohBHDRAMIbRGons are

metered using pumps and mass flow meters and are combined with the catalyst flush solvent

with gg%ﬁ&g{ 5@%1?18@ %h(g\n H}’ﬁé‘g i eﬁ“ﬁs\ég) %xﬁrigéﬁ@oo{hg Sedcftlr! %Sltnﬁses flow

and introduced into the bottom of the reactor. The reactor is run liquid-full at 500 psig (3.45
MPa) with vigorous stirring. Product is removed through exit lines at the top of the reactor.

All exit lines from the reactor are steam traced and insulated. Polymerization is stopped by

- the addition of a small amount of water into the exit line along with any stabilizers or other- - - --
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-62 WO 2006/ 102150 PCT/ US2006/ 009852 shows the
tallest peak at 79.9 Cwith a peak area of 87.9
wpean@ent1so The delta between the DSC Tm and t h@CT/US2006/009852
Tcrystaf is 45.0 C. [234] The DSC curve for the
pol yner of Conparative Exanple D* shows a peak wth a
addltiS’E's add pesking g mixtnt trdogh abthtic miteeaTheprddust steafis Gikn Geated
The correspondi ng 5 CRYSTAF curve _shows no peak

by paéaﬁ%rhrwgha%@aa@sf@én@@ fopg,dgy oftilizafiate %m%gn%rmﬁoduct is

e ARSI 8 R BIHATLchick ML ACFBOAL . Proces
details 288 fesihear®Sentained én Table Rh&eleoley polynod ptipepissatd previded in
§§anple E* shows a peak wth a 124.0 C nelting point
Table3ry "with a heat of fusion of 179.3 J/g. The
correspondi ng 10 CRYSTAF curve shows the tallest peak
at 79.3C with a peak area of 94.6 percent. Both of
t hese values are consistent with a resin that is high
in density. The delta between the DSC Tm and the
Tcrystaf is 44.6C. [236] The DSC curve for the polyner
of Conparative Exanple F* shows a peak wth a 124.8 C
melting point (Tm) with a heat of fusion of 90.4 J/g.
The corresponding 15 CRYSTAF curve shows the tall est
peak at 77.6C with a peak area of 19.5 percent. The
separation between the two peaks is consistent with
the presence of both a high crystalline and a | ow
crystalline polyner. The delta between the DSC Tm and
the Tcrystaf is 47.2C. [237] Physical Property
Testing [238] Polynmer sanples are eval uated for
physi cal properties such as high 20 tenperature
resi stance properties, as evidenced by TMA tenperature
testing, pellet blocking strength, high tenperature
recovery, high tenperature conpression set and storage
nodulus ratio, G (25C) /G (100C). Several commercially
avai | abl e polymers are included in the tests:
Conparative Exanple G is a substantially |inear
et hyl ene/ 1-octene copol ymer (AFFINITY(r), avail able
from The Dow Chem cal Conpany), Conparative Exanple H
is an 25 elastoneric, substantially |inear ethylene/
1-octene copol yner (AFFIN TY(lI EGB100, avail able from
The Dow Chem cal Conpany), Conparative Exanple I* is a
substantially |inear ethylene/l-octene copolymner
(AFFINITY(r)PL 1840, avail able from The Dow Chemi ca
Conpany), Conparative Exanple J* is a hydrogenated
styrene/ but adi ene/ styrene tri bl ock copolymer
( KRATONTM GL652, avail abl e from KRATON Pol yners),
Conparative Exanple 30 K* is a thernopl astic
vul cani zate (TPV, a polyolefin blend containing
di spersed therein a crosslinked elastomer). Results
are presented in Table 4. Table 4 H gh Tenperature
Mechani cal Properties -63 WO 2006/ 102150
PCT/ US2006/ 009852

-58 -



szomA[od Arejdmoxa yo uoneaedaad a0y spreIdp $s3201g 7 dqeL

i - 65 - ”
e ,
=) .
0 '
0% 3zes® wa 7 E, yntis |
1 1 c D — ,
(\m 1 () (@) +— O = O - +— a ¢ '
~O LW F  O—- © O .—_O8>5_5® 17 3 + JH 8 = W S axoym A S/aowiAfod 3y “Aousronye |
§38% “"2V5R2EnS FowElERERTCc 10]0BAT UI UOISIOATI00 SUS[AY}e Jusosad |
2 2Rl o852 2230085805 orex wononpod sowdjod
N~ . O ™ n/_e_n_vum ogaehnrmramenhr 10J0BOI U OIJBX JR[OW .
00w ., A0 =, - 0 0@ —~ @G O . < v
= % -0 _nm - ob m = w = m = To) = O w S (@) ° Emmhoa% ﬁanwcoohw (oururum(jAuoyd(1Amq-ip-¢-140X0-7)(IAYIS(JAXOYOIIAS[AYIow-7)- )-SIq ..
mr()m T o _—u ..&%Ewﬁéﬁm@éﬁ&@k@ﬂ @%ﬁ.ﬁaﬁ%@éa?aa%_o.aé-@Aozag_\,.%ﬁa\,.eoaaoa-:%-Q@.E Z
S3"' ., ' "3mnwt ®ols CQO—=C O » uuy uio prepuess |
c5 8 o nH_U_ ~ . @ . g, 58N mm% -t Mw = 5 M = — W.Awu - uonjuaAwm Y Jo ofdwexs ue jou ‘oAneredwo)) '
.nlawwu 690mu _metw\. m_v._Amlu_a.Ngv..mm.mnruO o 90°0 'L TTh €0 61
- O O« 0 ’ - 911 Mwm &% mﬂl 600 » » » ) ) » » )
aE—t 0@ S%W i @m I o €8I EE e . wo . . TIL TTI . w690 8
S0 QIFY st o1l Bees- OBIP T Bog T Bl 800 » P10 » 00 I'IL ITI ” . » LI
o L'651 ZIip S.om O8LT  +~ 58 T Q0 S Bvd L0°0 » €10 » 01°0 't cal 2 » » 91
3832585008 Sustr smn, meIngal o o oMo oW - r oM
—_ ° 1 * =[O J— ) 2 ) Yy ' : 2 ”» »
gm\/l\ K S5t o BT M@W Sep1r T mw < &%f BE w0 . 0 . o0 1L @ . . . Sl
- = @ e %008~ Joriy O =< 9 © P, 60°0 s LOO » S0 TIL 1T . ” » Tl
X O O—< 9001 . IFIL 9568 mw@rl oIV 0o 0H - ST'0 080 LT0 » 910 't 021 » » » 11
S WWa;l M o _/_MW% . Em W@Ww w%w% - mﬂ .Wm%@ o %ﬁ M:.w vE€0  pI0 €0€ <TI0  TIL €Tl %MM . " ow
oy x ) oy ’ e - ) kX b2 2 2 " 2»” ” u,v
oM L . . . .
°xr 3 = S IHa - Re mmma MNWQ o &M mﬂ_.\f% 53 m 0o s w900 o w069 . >3
RO E Nl 1&@@)”@.@.@ 5068 S0y 5B § I - o> §T0  LTO 900 80¢ LO0 » » omﬁ.m » »
—cx O oo M.NZ/_ %wﬂma — mumm@ .Immﬁe o To% ° az.om - €0 LTO 80°0 P'0¢ 01°0 » » [4i%4 » » 9
To6-"o BhNo TPl g% 6 C0e9p® o8  evo Lo €10 80¢ 10 » . - . w S
a.— 2 _.nm n1U_ % % Mm%m/_ ,nlu_ gom m.ﬁ.wmu e =R TRO R = JT9 m.t 3, - - 900 80¢ 900 LIL »  918T €11 Y|
it o e T I I B
E-80TIL @RI~ Py SIPI; Cdeg = FI0O TOER €0 610 - - YI'0 TTPL 0TI 06'6C 71 €91 «a
LS — NN — % D Q% B@W [zad] e Q@O;IE /3y %  IyiBy wdd @y wdd D,  weds  mEY BN Xy
<5 m IR = n_s»ﬂm et M@& o MRS & MOLL  ou0p - MO CH MOLL IV L H A0S THD
TD.W5F O EANMNL A v O - = = = O O 20D N~ Jroep 7Zda 7Z4dd 79 1w’y  IvIed 179




Table 3 Properties of exemplary polymers

woanseneisal |y avai |l abl e,

Thus the exenplified polynmers have a uni que
conbi nation of properties unavail able even in sone

el astonmers. [240] Simlarly, Table 4 shows a | ow
(good) storage nodulus ratio, 15 G (25C)1G (100C), for
the inventive polyners of 6 or |ess, whereas a
physi cal blend (Conparative Exanple F*) has
a-storage- nodulus -ratio of-9 and a random
et hyl ene/ oct ene- -64 WD 2006/ 102150 PCT/ US2006/ 009852
copol yner (Conparative Exanple G') of simlar density
has a s$torage |madul us| rjatji @ an| lor|dgr {of magnit ude
0)| |1t i|s|des| rlabl hiat| t(he storage nodul us
pollyrren be|l jag ¢l ¢pse td 1 as possible. Such
Il |be nelatijvagly unaff gctied by tenperature,
cat ed jantic| es |mad rom qugh pol ynmers can
3 EBVEL | oy o By et | L ASWB RS | | 82 per at ur e range.
f—owis S tio and .
e | ndepende ifcylarly useful in
appl|i datfi on priegsure sensitive
DA ddt-Aa in Table 4 also
H4~ilnvent i on
trlength. In
cking 10
fl owi ng under
aratives F and
ocki ng strength
ol yners havi ng
pr oduct
rage or
roperties. [242]
for the
d, neani ng
preferably | ess
| ess than about
F, G Hand J
percent (the
recovery). Good
nuneri cal
i cations such as
the like. -65
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5
5.6
13.4
7.7
6.4

6.7
6.5
7.1
9.1
6.5
6.5
6.5
6.0
7.1
6.8
6.1
6

9

10.0
39.0
12.5
72

592
13.2
15.6
41.6
34

113
203

9.8
7
6
9.7
7
4.4
24

10

L

1.5
7.0
0.9
1.5
1.1
1.0
0.9
1.1
1.2
9.1
2.1
0.7
2.6
6.0
0.5
1.7
4.1
3.4

Density
Ex. | (g/em’)
0.8627
0.9378
0.8895
0.8786
0.8785
0.8825
0.8828
0.8836
0.8784
0.8818
0.8700
0.8718
0.9116
0.8719
0.8758
0.8757
0.9192
0.9344

D*
E*
F*
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

hi gh performance ther FOpItB3G06009852
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[115;[/] H | I:)%é g I forl t_pgi)olé%elr oﬁle)f\ﬂrripl% Srsh?\!v?n i)eqk \i\’%il ? I‘i? 6°C
melt1hg b01 %ﬂnﬂwnk{ a(hth df EIODOEBOD WNg: The cBn&é&bhdm@@Hﬁf\S”@&F curve
OONMIN - ~-~1InlIn ~0O

shownlﬂ@ 1t peakct é. 6C!Dvaf19 a paikarea0d 5(905 paoai. Bbe deltadpstween the DSC
T o {RTERSN WTONG N n G N Hio v o Moi o ooi 1o

[220!}' “iTfe T DS Cc):uxl'v_e'lfor the Ipoﬁ’nlier &f )%ana%e % sii&w% %Pea;k with a I}Il%/b
meltihg boint (Trh) \Ztnth B heaioif fasion of 60.NJMN. Ghe cbirésponding €RYITAF icurve
showts ItheI tallleslt pézakI at I44.|2°(|3 vsllith~aiL béak;%at of 6L2J.7N1|3er<l:\|en¥. The delta between the DSC
Tm and the Terystaf is 71.0°C.

[221] The DSC curve for the polymer of example 7 shows a peak with a 121.3 °C
melting point with a heat of fusion of 69.1 J/g. The corresponding CRYSTAF curve shows
the tallest peak at 49.2°C with a peak area of 29.4 percent. The delta between the DSC Tm
and the Tcrystaf is 72.1°C.

[222] The DSC curve for the polymer of example 8§ shows a peak with a 123.5 °C
melting point (Tm) with a heat of fusion of 67.9 J/g. The corresponding CRYSTAF curve
shows the tallest peak at 80.1°C with a peak area of 12.7 percent. The delta between the DSC
Tm and the Tcrystaf is 43.4°C.

[223] The DSC curve for the polymer of example 9 shows a peak with a 124.6 °C
melting point (Tm) with a heat of fusion of 73.5 J/g. The corresponding CRYSTAF curve
shows the tallest peak at 80.8°C with a peak area of 16.0 percent. The delta between the DSC
Tm and the Tcrystaf is 43.8°C.

[224] The DSC curve for the polymer of example 10 shows a peak with a 115.6 °C
melting point (T'm) with a heat of fusion of 60.7 J/g. The corresponding CRYSTAF curve
shows the tallest peak at 40.9°C with a peak area of 52.4 percent. The delta between the DSC
Tm and the Terystaf is 74.7°C.

[225] The DSC curve for the polymer of example 11 shows a peak with a 113.6 °C
melting point (Tm) with a heat of fusion of 70.4 J/g. The corresponding CRYSTAF curve
shows the tallest peak at 39.6°C with a peak area of 25.2 percent. The delta between the DSC
Tm and the Terystafis 74.1°C.
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[226YV Q Wiw HEC kBrvd f0th&polynikr of éxamplé 12 shows a peak witha 113.2 °C
.- l--i ~ Hti W 2006/102150 PCT/US2006/ 009852

meltif@ paint (an) with adhavd fudenet48.9 He. hbe kanespandipg 6FSFYTASS curve

f t I || f i ..
showg By peeh bt tobar PV . ottt Tkt bf Bty gelopgriopds
thereRPE et LodeCh Nent a&%em&n&ﬁé YR Bm AV ehe/ BerYstS0R Y3 2°C.

abrasi on rési stance en tested according to I SO 4649,

[22Ther al The BHOWIRG far the lpulymek oS sxaniple &3 shavweapakorith £014.4 °C
mB, preferably |ess than_ about 80 mm8, and
meltigg p@@F gy with §§{e@vffa“ AUEpRbek 4% gndhe correspoadipg GRYSTAF curve
showlg lt}g:htgﬁes? E{%?(eart %3.'8“%' &f@flg Qékgﬂ% of ’)’9' Q&%ntl O%% Zﬁ%ﬁ%between the DSC
conseque y ower a radrontredi st &nce. [ ear

Tm aﬁaﬁwryst@ﬁs geasored by tensile notched tear strength
of the Inventive polynmers is generally 1000 mJ or _
[228fher , ThesDSE dowihé polyaisk of exampdait4 shavesregpeak fith ¢ h0.8 °C melting

._lnvent.jve ol.yners hi gh as .300 r_eve
point (B e BT of Gt | e HEPMERE CBEREAR cefe hows the
talleshﬁé’aqt 4t 920 gt wH{A 9?@&( Q. bf ghe 'beﬂc@ﬁtn The Qe bethRépthe THRE &m and
5 al so shows that the polynmers of the invention have
the Thettabis 4789%Cacti ve stress at 150 percent strain
[&germnst rated by higher retractive stress val ues), than

e of TheldSCenfisdphite pelyvanespl exampte Ap shews &/ Beaordifipt di4.3 °C
meltig% I‘poﬁ {ﬂgfwﬁ% alﬁ%%(teofgg&é%% 3(}{?[1 t g[‘flﬁ %ﬁ#@ggﬁﬁlﬁh C AF curve

cen rarn o a or SS, e"rnventive

showp theytaBEss pbekvet 30 St ICawith ugeslt 418 61 9.3 aletteft. dlheldzlia petinaenthe DSC
strain of 500 kPa (Ex. 11) to as high as about 1100
Tm apshe Eorystafzy 82.08g] ymer s havi ng hi gher than 150 percent

7 R SERR SHE BRIt of epifufly 16 Fhafifabeghin a 116.6 °C
meltih@Pbin€ BTm PHVRB Gikdhd of FRQENBY £019 /A0 IrTHe Torrédpdfling CRYSTAF curve
appl i cations include diaper, hygi ene, and nedi cal

showg dhreteliest wedksat H& M Gapphiagatk ans of 6240 peresnt. Thbdeltafbtween the DSC
el.astic bands, [246] Table 5 al so shows that stress
Tm and P LTy et ip 2865

" percent strain) is also inproved

Biges) f@&éb%&%ﬁ%@%ﬁr%@aﬁn@é 19 QHRK £ Pediuith 2%16.0 °C
exanpl e, nmparative Exarple G. ower stress
melting pastat Traywitkargat dfausivh ef #h0 YigerTheebatsponiing GRYSEBAF curve

better in applications such as i apers and ot he

showg dhereHess Perid rletlenithgreal aisp 5 g v-€ PEFSPle rﬁheg}teir@ﬁween the
DSC T3S 2 Usso06 boo852  Cpt i cal Test i ng

[232)] e 6TIRODSORurIbE fRlpoRmeRRF bk BSple 18 shows a peak with a 120.5 °C
melting point (Tm) with a heat of fusion of 141.8 J/g. The corresponding CRYSTAF curve
shows the tallest peak at 70.0 °C with a peak area of 94.0 percent. The delta between the
DSC Tm and the Terystafis 50.5 °C.

[233] The DSC curve for the polymer of example 19 shows a peak with a 124.8 °C
melting point (Tm) with a heat of fusion of 174.8 J/g. The corresponding CRYSTAF curve
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(percent) F* 84 22 49 & 5 73 56 5 13 72 60 6 33 69
wb200671028057 59 8 20 65 62 9 61 38 49 10 15PC3/187006/009852

11 13 69 67 12 8 75 72 13 7 74 69 14 59 15 62 15

11 74 66 16 39 70 65 17 29 73 66 18 61 22 60 19 74

shows thexdllestHeak af 3996C Wilth & pedlbarePof §7.9 Bbkcét. TRe [dgl‘iegi)etm&l the
on

optical properties reported in Table 6 are base
DSC donpudeths iTorystadlicd0 °€i | ns substantially lacking in

L ent af i tical properti of the pol rs be
5 ¥ o Tnsitas e s 50eB 8B mst of Ropareitie FS#ipe D+ shobis a peak
_ N C Lz MDY Vbl 8t 3 O N .
it Y EHAA SIEEO ST 40l AT RAR Al oo
CRYPOA¥ratvezshbive fo pexlt équat tocamd abbve\i0°C., -Bilth ok thespwdlyesei s
[248] . Extraction studies of the {JO| ymers_ of exanpl es
consistent7widly 3 resihibat glowdn dsnsiy dhe geliahetweanhe ST m and thee

iggnts, the polyner sanple is weighed into a
Tcrysg%(@gzﬁ??itted extraction thinble and fitted into a

[185)BgaVEhel IYPE cBXicITaEthe holyhite o€ Bbinpatative Biitple BHBhOws 8 peak
i purged wWth nitr o%_gg, and a 500 nL round bottom flask
with p $2¢ AgEgBelting peing ity hgatex ysion ef 183 J/gh&he rerssspording

fitted tg th xtra lo~The ether is ed
cry R v i the Pl Bed 7o i Ebeaape ot it dpent. Both of
theseR@HeB frel RnSIGRACHER a kdMiPtHahB Hidh iﬂ’@eﬁsi%@ MeheldBa between the DSC
extraction is allowed to proceed under nitrogen for

Tm apd theolargstafis 4416P€. ti me, heating is stopped and the

R P BB BB o PRl e R o o
b ot " B0 (HG ¢ ool ot et oo pur gaa- ey e
CRYWIIAR cuirter sdngezﬂ theMallest pealoatd 7i6S Ctwidns pexkraseh £l 926 pecaitedhe
separgt?ct)rE e(?cwlégrll '[rI]l% t\?fg %(e:a?kssslls \égnsistent with the presence of both a high crystalline
and a low crystalline polymer. The delta between the DSC Tm and the Tcrystaf is 47.2°C.

[237] Physical Property Testing

[238] Polymer samples are evaluated for physical properties such as high
temperature resistance properties, as evidenced by TMA temperature testing, pellet blocking
strength, high temperature recovery, high temperature compression set and storage modulus
ratio, G’(25°C)/G’(100°C). Several commercially available polymers are included in the
tests: Comparative Example G* is a substantially linear ethylene/1-octene copolymer
(AFFINITY®, available from The Dow Chemical Company), Comparative Example H* is an
elastomeric, substantially linear ethylene/ 1-octene copolymer (AFFINITY®EG8100,
available from The Dow Chemical Company), Comparative Example I* is a substantially
linear ethylene/1-octene copolymer (AFFINITY®PL 1840, available from The Dow Chemical
Company), Comparative Example J* is a hydrogenated styrene/butadiene/styrene triblock
copolymer (KRATON™ (1652, available from KRATON Polymers), Comparative Example
K* is a thermoplastic vulcanizate (TPV, a polyolefin blend containing dispersed therein a
crosslinked elastomer). Results are presented in Table 4.

Table 4 High Temperature Mechanical Properties
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Etogndénsi ng |i-nto the thijmMd e. Hedting is then |-stopped
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516912 2-Q.-245 22 35 13- 6 6.5 E¥ ._X. 5-1.006 0. 041
19 083" 0 odo 2 08 14 2 19 6 Ex.|-7 1 002 0. 017 1. 59
Gi3d B 0012 17636222 7 9 089 peter 1sz1¢¢1 by 13C NNRO
_HAdeXOri onal lﬂrll?’\((m) Exanptdkes 19 A Ftalled"nntl nuoust00

Ldi on P l‘\/marl zatianl l1cat al ygt- A1B? _+ DF7 1251]
nnuous |sol ution pollyreri zat i|dledar e carrile@Oout in
cdAputer lcontrolled ll-nixdd reactor. Purdfied

m xed aI kanes sol vent (lsoparTM E avail able from

RSE7 ogaR 1elsch SOUAtY A RO DS eaiin sk P batar B two

polyngs'ib ke.@ﬁltﬂh? anPsimultiedus Qﬂﬁfnie@lzﬁﬁ‘(ﬁls uSiAe lcatalydt &1 ﬁﬁ@Bll? Bgka 1l mm
mass-flow controll ers. The n‘ger ature of the feed
Y

penetsattmé@ﬁlpejaf@mfrabpwewgbe%Emm@le ydgre g danadendzation
temp fiter. e'r rlag(taﬂ?i%g rlﬁal@t a(l)lrhavg-laq Iﬁﬂl o(?eln)fé&non

conponent SOf g{el ons are nme
tempdrhinve ofdreater. thdih 85°Ce adthanost having 1 Inlnq lIiMAfteﬁlperaﬂure of greater than

o0 BRI TR B B b b

dlmelﬁ’s%ﬂéﬂ?tﬁbﬁ%j é:ttm@ﬁr te-ﬁﬂ:%ré‘t@lteg Eod QE&’ by ﬁl%fswd?bleﬁ@t @Bﬁﬁ hidtive
§ bR

and term nates pol ymeri zation reacti ons.
Exampéea Bt (@rcogmiqyuakﬂEB&) hasargood 1 mm TMA temperature of about 107°C but it

has very poor (high temperature 70°C) compression set of about 100 percent and it also failed

N

to recover (sample broke) during a high temperature (80°C) 300 percent strain recovery.
Thus the exemplified polymers have a unique combination of properties unavailable even in
some commercially available, high performance thermoplastic elastomers.

[240] Similarly, Table 4 shows a low (good) storage modulus ratio,
G’(25°C)/G’*(100°C), for the inventive polymers of 6 or less, whereas a physical blend

(Comparative Example F*) has a storage modulus ratio of*9 and a random ethylene/octene -
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heated in preparation for a two-stage devol ati zati on.
The sol vent and unreacted nononers -69 WO 2006/ 102150
wOGCHod82306/ 009852 are renoved during the PCT/US2006/009852
devol ati zati on process. The polynmer nelt is punped to
a die for wunderwater pellet cutting. [252] Process
copoligiea{Cempunstiveaishipte arpolinilat dudeity hasTadibrage’ modulus ratio an
Sel ect ed, pol ymer _properties are provided in Tables

orderp mpgnitudeceredter(§0, 1 edesmatbe that thestrsraroneddus KR QT fpelymer be

o0 g S8 B o basebmbov i B el gy b egfpertlfherond
fabricate@ artilENmadE fromrsuéh fblners oan e Nsdfully-em@loged Ovedid biroad
tempc?lr%t%;ei Igﬁgé.) b’hg@?ﬂeoam e —éf Mvégopa% hl_o?m}q% r@%%gl?@?ggr@t%é) Bidepqgldence
el s B R B S BB S
formgat®dnsna W cn ~OUNOO0Oo0oOO0OO0OO' 0000O00O

[2911? 0 Ixl‘h(g d(e?taoan"aglegf 85(9 dgn(%s’trgte! that tﬁle Ig)olgrr_nlérs of the invention
possess improved pellet blocking strength. In particular, Example 5 has a pellet blocking
strength of 0 MPa, meaning it is free flowing under the conditions tested, compared to
Comparatives F and G which show considerable blocking. Blocking strength is important
since bulk shipment of polymers having large blocking strengths can result in product
clumping or sticking together upon storage or shipping, resulting in poor handling properties.

[242] High temperature (70°C) compression set for the inventive polymers is
generally good, meaning generally less than about 80 percent, preferably less than about 70
percent and especially less than about 60 percent. In contrast, Comparatives F, G, H and J all
have a 70°C compression set of 100 percent (the maximum possible value, indicating no
recovery). Good high temperature compression set (low numerical values) is especially

needed for applications such as gaskets, window profiles, o-rings, and the like.
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[243] | ~t Table 5 sha®)s rekults for mechanical properties for the new polymers as well

as for various comparison polymers at ambient temperatures. It may be seen that the
inventive polymers have very good abrasion resistance when tested according to ISO 4649,
generally showing a volume loss of less than about 90 mm?, preferably less than about 80
mm?, and especially less than about 50 mm®. In this test, higher numbers indicate higher
volume loss and consequently lower abrasion resistance.

[244] Tear strength as measured by tensile notched tear strength of the inventive
polymers is generally 1000 mJ or higher, as shown in Table 5. Tear strength for the inventive
polymers can be as high as 3000 mJ, or even as high as 5000 mJ. Comparative polymers
generally have tear strengths no higher than 750 mlJ.

[245] Table 5 also shows that the polymers of the invention have better retractive
stress at 150 percent strain (demonstrated by higher retractive stress values) than some of the
comparative samples. Comparative Examples F*, G* and H* have retractive stress value at
150 percent strain of 400 kPa or less, while the inventive polymers have retractive stress
values at 150 percent strain of 500 kPa (Ex. 11) to as high as about 1100 kPa (Ex. 17).
Polymers having higher than 150 percent retractive stress values would be quite useful for
elastic applications, such as elastic fibers and fabrics, especially nonwoven fabrics. Other
applications include diaper, hygiene, and medical garment waistband applications, such as
tabs and elastic bands.

[246] Table 5 also shows that stress relaxation (at 50 percent strain) is also improved
(less) for the inventive polymers as compared to, for example, Comparative Example G*.
Lower stress relaxation means that the polymer retains its force better in applications such as
diapers and other garments where retention of elastic properties over long time periods at

body temperatures is desired.
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equi pped wth an RCS cooling accessory and an
_E&Jtosarrpl er. Anitrogen purge gas flow of 50 m/mn
use SRl [ [
[ﬁ?jﬁ t ed Iécr)]nt-%h@lgu% ST %M@eﬂaﬁ?@%%e c%f%td%g%ﬂlael{]?c{rﬁﬂlﬂ%r%ggtmlled
well-ndxedeaetbe nﬁmrrfwdum&ed ’zil&@)es sélvents@sopheE™(E svajl@blﬁgi)onwxﬁsxonMobll
t hen_ cut r dis accur
Cheryigf g aRp s Teien elePE G 35 Gireit, Sl Stech e bingeipnd fed o
a27 %Qfd'ﬁ r38ct6r, I THREEe BRY the rEhGod 426 M@éur&?ﬁf‘iﬂa@sr fl¥ cbhPollers. The
anpl e was investigated wth t ovvlnigten'perature
temppra@frr: o€ the Tl smmml ie cm@;mlktaé ;bvdllsc;/ Oﬁ@ glyeell qooletidpa exghanger before
hel d i sot he 74 \\WO 2006/ 102
enterfi e el oBoseuN iR RIEBPRE A pisioted yijas pipes and mass
flowRiic@dts OThe tdAeloR B rul lighidrfill af BghroirTakey B8 pdih pressiae) Elgon exiting
to -40C at 10C/mn cooling rate and held at -40C for
the repctgrnyelesandmsditivgrms Bissted infespelEmerewlutios. B vatethydrolyzes the

catal%&g aﬂ]ﬁl @éﬁn?nal?gsq}l{el\gglan%hga‘uoy}gac?%BL ' PR 8&‘9 reatfo? Ié‘cgjlu‘uon is then

' heated in preparation for a two-stage devolatization. The solvent and unreacted monomers
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recorded. The nelting peak (Tm) and cooling peak (Tc)
were determned. 5 [258] Where a mnor nelting or
woaols/mgispeak was observed, the peak was not edpP@s/us2006/009852
Tiii2 or Tc2. The heat of fusion, T,,, and Tc of each
exanple are listed in Table 9 below [259] GPC Mt hod.
The gel perneati on chronmat ographi c system consi sted of
are reaaidvhé duriag theldgmelatiation padcess. EEhewlherRhelRisiiingped 4o a die for
%. { Laboratorles Model PL-220 instrument. The
‘H“mﬁﬁﬁ AT ousel conpartnents were operated at
?C THb&8s BahyIRd r%&lﬂs%?@&ﬁftﬁﬁéc?ﬁ TePid L rRecMdiRiyier
ums were used. The sol vent was
propettigs ate pravidedan dbklay éndec. The sanpl es were prepared at a
concentration of 0.1 granms of polymer in 50
mlliliters of solvent containing 200 ppm of butyl ated
hydr oxyt ol uene (BHT). Sanples were prepared by
agitating lightly for 2 hours at 160C. The injection
vol ume used was 100 microliters and the flow rate was
1.0 M/mnute. 15 [260] Calibration of the GPC col umm
set was perfornmed with 21 narrow nol ecul ar wei ght
di stribution polystyrene standards w th nol ecul ar
wei ghts ranging from580 to 8, 400,000, daltons
arranged in 6 "cocktail" mxtures with at |east a
decade of separation between individual nolecul ar
wei ghts. The standards were purchased from Pol yner
Laboratories (Shropshire, UK). The pol ystyrene
standards were prepared at 0.025 granms in 20 50

milliliters of solvent for nolecular weights equal to
or greater than 1,000,000, and 0.05 granms in 50
milliliters of solvent for nolecular weights |ess than

1, 000, 000. The pol ystyrene standards were dissol ved
at 80C with gentle agitation for 30 m nutes. The
narrow standards m xtures were run first and in order
of decreasing hi ghest nol ecul ar wei ght conponent to

m ni m ze degradation. The pol ystyrene standard peak
nol ecul ar wei ghts were converted to 25 pol yet hyl ene
nol ecul ar wei ghts using the follow ng equation (as
described in Wllianms and Ward, | Polym Sci., Polym
Let., 6, 621 (1968)): Mpolyethylene =
0431( Mpol ystyrene) Pol yet heyl ene equi val ent nol ecul ar
wei ght cal cul ati ons are perforned using Viscotek

Tri SEC software Version 3.0. In Table 9, the weight
average nol ecular weight M the nunber average

nol ecul ar weight M1, and their ratio MN/ME are
reported. -75 WD 2006/ 102150 PCT/ US2006/ 009852 [ 261]
Density. Sanples for density neasurenment were prepared
according to ASTM D 1928. Density neasurenents were
made within one hour of sanple pressing using ASTM
D792, Method B, which is incorporated herein by
reference. The density of each exanple is listed in
Table 9 below. 5 [262] Melt Index. Melt index, 12, was
nmeasured in accordance with ASTM D 1238, Condition
190C/ 2. 16 kg. Melt index, 110, is also neasured in
accordance with ASTM D 1238, Condition 190C/ 10 kg.
The 12, 110 and 110/12 ratio of each exanple are
listed in Table 9 bel ow
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- -Examples 20-2% - Ethglen@&ob] ircInterpdl@HeHO0000 00 U U y~' ~
~0000000Cd 0OOO0OO0 Q[ .-rC'"I N'"~7TMmI"

[2‘53]\| CCorinuoussoMtidn(pe l}}nﬁ)erlzatld)ns-were Qarrivtl Wut M MNohpditer Fr
A O 00 000000000 00 E- E- F

00000000 O
contrgled welknmixad gactar. Ryrifes mixed alk@eé sgjvegy,’r((-ISO}:'[AB“\1 € avapilable from

oo TR LR, st Fodfhe bt ock whe

combinedand @ d-t £102CL tdactor. The feeds to-the reactor were measuzed-By méss-flow

contrgle\/rs:,[. Hle te%peratl(l)re F())'f the feed stream was controlled by use of a glycol cooled heat
exchanger before entering the reactor. The catalyst component solutions were metered using
pumps and mass flow meters. The reactor was run liquid-full at approximately 550 psig
pressure. Upon exiting the reactor, water and additive were injected in the polymer solution.
The water hydrolyzed the catalysts, and terminated the polymerization reactions. The post
reactor solution was then heated in preparation for a two-stage devolatilization. The solvent
and unreacted monomers were removed during the devolatilization process. The polymer
melt was pumped to a die for underwater pellet cutting. Process details and results are

contained in Table 8.

Examples 23-26 - Ethylene/a-olefin Interpolymers

[254] Continuous solution polymerizations were carried out in a computer
controlled well-mixed reactor equipped with an internal stirrer. Purified mixed alkanes
solvent ISOPAR™ E available from ExxonMobil Chemical Company), ethylene, 1-octene,
and hydrogen (where used) were supplied to a 5.0 L reactor equipped with a jacket for
temperature control and an internal thermocouple. The solvent fed to the reactor was
measured by a mass-flow controller. A variable speed diaphragm pump controlled the
solvent flow rate and pressure to the reactor. At the discharge of the pump, a side stream was
taken to provide flush flows for the catalyst and cocatalyst 1 injection lines and the reactor
agitator. These flows were measured by Micro-Motion mass flow meters and controlled by
control valves or by the manual adjustment of needle valves. The remaining solvent was
combined with 1-octene, ethylene, and hydrogen (where used) and fed to the reactor. A mass
flow controller was used to deliver hydrogen to the reactor as needed. The temperature of
the solvent/monomer solution was controlled by using a heat exchanger before entering the
reactor. This stream entered the bottom of the reactor. The catalyst component solutions

were metered using pumps and mass flow meters and were combined with the catalyst flush

solvent and introduced into the bottom-of the reactor. The reactor was run liquid-full at 406 - - - - —

psig (2.8 MPa) with vigorous stirring. Product was removed through exit lines at the top of
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the rebkctat. X11Zxit liaks froif, the kdactor wereNtddnetradet an®idsulafdl. H]’oﬂ-ymbrization

ws lgrbri Y D O el L BE B SH PR G Ak Aok soRe i ny

stabilibetsPor o@ﬁer%&&‘iﬁkx%ﬂﬁ%“asﬂﬁ@%ﬁﬁ%ﬁﬂé thoudhTdate hRGB The product
m crotensil e specinens. Sanples were stretched with

strearh rvets tloam heeate§ 019 thsoph heat exchapg@s, andeassed sthtaugh twe nigvdiatlzers in
serieq R 1B etqd £ RS Anf L e cdathed RO S0P

.10 | ow., 5 4] Thermal Mechani cal Analysis (TMA).
Testi 1 6% tenperature was conducted on 30 nmm
di_anet er x33nmth|ck co ressi on nol ded di sc
dandaghER Yald ihog. Pornehing dstelatinns vrese deférmined by

cryst%ﬂl%ﬂ 2% tﬁ%@%’tl{} E‘?@’t) g;r Hg a'(ﬁﬂ’ fa”ﬁlg? \?\nb(t) ﬁﬁfi g%\lﬁ’ﬂl%rcmlly

avallalﬁdfrum Rolyméﬂ(’]hhk N&l&mm Sﬁalnwﬁ’he sa’mpiles wdretchssbh&dsmjﬂﬁalc e
of . the sa I.N force. The.te r re was
trichlprpbemeng at iy gg@ 6 md Eﬁ & I%@éandrﬂéblﬁz%sﬂ%%agﬂﬁ dovaxmigptes.

The sgh@hﬁg‘%‘e% uld® & GoftSo Ptol IPC i Q@odlfn rhi@'¥P628¢ MkiB: An
e experi rrent ended when the probe had penetrated 1

lnframmdemtor wagussdrtpineasw¥ it polymenrehdionzphesmirationse (e gnmulative

o R bbb et AP B o
decremeAMIRan29tieh deENEAS the cuBtiftive NGNS flectedd0O short chain
KRATON(r) 1652, LPE3, 12450N and VECTOR(r) 4211.

branchipg distFbatignsefi the Belymyt h El ongati on Exanpl e
penetration (C) (MPa) at Break (%9 20 50 8 1,349 21

[215%? 13 PreASRYSTAF peak temperature and area were identified by the peak
analysis module included in the CRYSTAF Software (Version 2001.b, PolymerChar,

Valencia, Spain). The CRYSTAF peak finding routine identified a peak temperature as a
maximum in the dW/dT curve and the area between the largest positive inflections on either
side of the identified peak in the derivative curve. To calculate the CRYSTAF curve, the
preferred processing parameters were with a temperature limit of 70°C and with smoothing
parameters above the temperature limit of 0.1, and below the temperature limit of 0.3. The

CRYSTAF peak temperature and the peak area of each example are listed in Table 9 below.

[257] DSC Standard Method for Polymers. Differential Scanning Calorimetry

results were determined using a TAI model Q1000 DSC equipped with an RCS cooling
accessory and an autosampler. A nitrogen purge gas flow of 50 ml/min was used. The
sample was pressed into a thin film and melted in the press at about 175°C and then air-
cooled to room temperature (25°C). The sample (~3-10 mg) was then cut into a 6 mm
diameter disk, accurately weighed, placed in a light aluminum pan (~50 mg), and then
crimped shut. The thermal behavior of the sample was_investigated with the following = _

temperature profile. The sample was rapidly heated to 180°C and held isothermal for 3

-74 -



10

15

20

25

22 101 9 1,623 23 96 12 1,355 24 112 22 955 25 41
NM NM 26 54 NM NM ENGAGE(r) 8100' 70 15 829
waNesaatrs) 82002 56 6 563 LPE 53 12 1,277 [ 70eaiBR008/009852
30% 12450N4]7 62 15 1,097 KRATON(r) 1652 107 32 609
15 VECTOR(r) 4211 85 15 1209 1 ENGAGE @ 8100 is a
pol yol efin el ast onmer obtained from The Dow Chem cal
minut€ein oeclbaad pvdiny praviENGheHEial hiBRP0 The sanple wes|tladni gpoled to

oGy TSR SR Ao A Rl S 2 0. M s e

to 15d) A %@fO°%YrﬁftJ‘Héaﬁﬁg rfe. @E@%dllgg ‘Ang h’eg:'ggﬂ gg%ung'ﬁur\}e@ weére>:

recor&d? SheaB8iingpeak (Taba@Ncdosing u)gak ﬂehw¢@ﬁeml¥@ﬂhy | ene
from The Dow Chem cal Conpany, Mdland, M.

[zggﬁt on (\gh?r% I%gﬁlglors ﬁygl[’jls B?cgo(ﬂﬁl%l ﬁégﬁ v@%@%%d%f%gﬁ} vas noted as

Ty 0DITS. flfhéfﬂeaaiﬂfﬁsﬁ@ I'BnaidsT , dfletet @amplefare TistEiis Talle! bélow
was produced by bl endi ng the two conponents in a Haake
m xer bow . 25 Ethyl ene/ a- ol efl nlnte

rp
[250hnp| §4PGMeshod. 3ihe gchpergeptipn gityp F?@?lgfssygtyzm opysisted pf cither
a Polﬁha woﬁat%@sgag PHSH 1tPord 1] @@ﬁab%wbﬁ@srmb@eﬂﬁlezmstmmem
escri er or Exa

el n e 22. -
The c@ﬁmﬁi MMSWWW Bﬁera@d@c Yt Cd &Im:d Roljmer

Labogx&?ar%é ?Qé?‘? eéﬁ% nd 31a glljf,gg%%%ous sol ution
1,2, 4QH£H161Q>|b13&‘éne Wehd satih éjl&dwéx‘é %@é}ﬁfed drelcbhdeattatibrk el dlloanast
sol vent (| SOPARTM E avail abl'e from ExxonMbbi l

polynBtrénis 6 anillitisers af y9lyerd chgtrining 200 proe oEbidylated dhydserytadesne (BHT).
s TS PSR Pl IO P ARpur 1P CE TG R otume used

was 10856icidlios afdherfo RtswasThe nilanipateat ure of the feed
streamis controlled by use of a glycol cool ed heat

ex han bef ore en ring the react The, c
| ip i AT AN ik ﬁPéO&m% avaagFﬁ%@rm ?ﬁ\ﬂ#%ggolecular
we1glf1t| BB ﬁolysu%%né @c%‘f&a?ds With iélbchiaf We%hﬁs‘&lahgﬁé from 580 to

appr oxi mat el pressure. Upon exiting t
8,400, @Hk;tldmnsmmaegedan@ ‘b;dd{talil’i/mnﬁu@s imithet teast a dﬁcadfﬁeof separation

ydrol
berw G A B milch e priEhise dderReSiar YRETT G eh Hom Potymer
Labof#&édsi (SAfpshiftg UKDS tThe rp@l%@ty@éne%‘tﬁﬂdhﬂd@ ﬂvdr@pﬂeb@r@d he@0eslgrams in

50 mll‘;lglmés?qpfasrg}ziftglntofgr ];n%rlec?ﬂatr V\A\glgsﬁttsagq?la{jt%\loglg?galtezr?}tla{noanOOTSOO and 0.05
grams in 50 milliliters of solvent for molecular weights less than 1,000,000. The polystyrene
standards were dissolved at 80°C with gentle agitation for 30 minutes. The narrow standards
mixtures were run first and in order of decreasing highest molecular weight component to
minimize degradation. The polystyrene standard peak molecular weights were converted to
polyethylene molecular weights using the following equation (as described in Williams and
Ward, J. Polym. Sci., Polym. Let., 6, 621 (1968)): Myolyethylene = 0.43 1(Mpolystyrene)-
Polyetheylene equivalent molecular weight calculations are performed using Viscotek

TriSEC software Version 3.0. In Table 9, the weight average molecular weight M, the

number average molecular weight My, and their ratio My/M, are reported.
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unreact ed nononers are renoved during the
devol ati zation process. The polyner nelt is punped to

wea 20062102130 underwat er pellet cutting. Process ®erAiSk@e/009852
for interpolymers of Exanples 27-31, 31a, and 3l b and
results are contained in Table 10a. Sel ected pol yner
properties are 15 provided in Tables | Cb and I Cc.

[263D WO 2R jglsé}ihﬁl@s R@'ﬂbhﬁ@&ﬁﬁdsﬁ&ﬁ&ﬁﬂwvvemwpambd\ad&ording to

Nb lna NNNa\ mln O.NC Q0 OO.NO, - - .- .
ASTN| . Brrsity eseqinpfients veefe pidg Misbionedgugpt poRfoPigtsine using

ASTIQIQD% Métl?ocpl@ WRichS 19.Qorg9ra% H3&kiA By Qgeﬂéln@ "HleQenbl'ﬂy 6% ch
"C/f ONa P mO00 M0000 rn"rn V 000 rn

examfphemh@e@@lﬁlﬂ@9®©10®’NC 11 . GONNNt' COOtCM
~ r-1 VO O d; |\/|00 r- “oW C, NO1 M\O M

Na ~
[%%I mﬁi&]\/{h&?l&lﬁ“ (;lfb Was %Le%gurﬁ:% %a&g \%ﬂ%AgTJIe/I D 1238,

CondEiicM 190°C/12?1 k) Melt mde,@llesQl@ feeasuredGn @ édrdance with AZDM D
1238, Condition 190°C/10 kg. The I, I;¢ and I;¢/I, ratio of each example are listed in Table
9 below.
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were reported from an average of 5 specimens and are listed in Table 10 below.

[264] Thermal Mechanical Analysis (TMA). The penetration temperature was

conducted on 30 mm diameter x 3.3 mm thick, compression molded discs, formed at 180°C
and 10 MPa molding pressure for 5 minutes and then air quenched. The instrument used was
a Perkin-Elmer TMA 7. In the test, a probe with 1.5 mm radius tip (P/N N519-0416) was
applied to the surface of the sample disc with 1N force. The temperature was raised at
5°C/minute from 25°C. The probe penetration distance was measured as a function of
temperature. The experiment ended when the probe had penetrated 1 mm into the sample.

The 1 mm penetration temperature of each example is listed in Table 10 below.

Table 10. The Tensile and Thermal Mechanical Properties of Examples 20-26, ENGAGE®
8100, ENGAGE® 8200, KRATON® 1652, LPE’, 12450N and VECTOR® 4211.

TMA-1mm Tensile Strength Elongation
Example penetration (°C) (MPa) at Break (%)
20 50 8 1,349
21 100 13 1,459
22 101 9 1,623
23 96 12 1,355
24 112 22 955
25 41 NM NM
26 54 NM NM
ENGAGE® 8100' 70 15 829
ENGAGE® 8200° 56 6 563
LPE ° 53 12 1,277
[70% LPE & 30%
12450N%)’ 62 15 1,097
KRATON® 1652° 107 32 609
VECTOR® 4211° 85 15 1209

described herein for Example 22.

! ENGAGE® 8100 is a polyolefin elastomer obtained from The Dow Chemical Co., Midland, ML
2 ENGAGE® 8200 is a polyolefin elastomer obtained from The Dow Chemical Co., Midland, ML

% IPEisa homogeneously branched substantially linear polyethylene as described by Lai et al. in U.S. Pat. Nos. 5,272,236,
5,278,272, 5,665,800 and 5,783,638.

12540N is high density polyethylene from The Dow Chemical Company, Midland, ML
KRATON® 1652 is a SEBS copolymer obtained from Kraton Polymers, Houston, TX.
VECTOR® 4211 is a SIS from Dexco Polymers, Houston, TX.
This sample was produced by blending the two components in a Haake mixer bowl.

PO ST I

Ethylene/a-olefin Interpolymers Examples 27-31, 31a and 31b

[265] Examples 27, 29, and 31b were prepared using a process similar to the one as
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95 9 1,520 31b 88 4 1,507 31c 51 8 1,420 31d NM 4
2,201 Ceneral Procedure for the Preparation of
Procel¢lBiesily/for EQimipleal8.B0s35ah®8/d An 18 nm 30: 1 L/D twin
screw Leistritz extruder (Mcro 18 G, obtained from
ri carbrBusis doluioPpolyusteizafiésRed drtiodout3A ARbMiplde® controlled
NJ) with a Haake conputer control programwas used to
well-misredhibaster. Pvetiad e alkaney holvers (SORIRTGR avaiAble Som1
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section to force the blend 10 through a strand di
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The WatSPLREQYERR PSRy std RRd 1§ ¥fifdiciahe PEIyEW ¥R AR alh@post
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a single conponent through one K-TRON feeder. Th

as e
27-3b3éncad 3lbaad repplds pesaaained dhlabladla| Selpiedpely@er properties are
. | i gh density pol yet hyl ene ( HDPE)
pro"lgg‘ﬁ{/nﬁgag’.ﬁesﬂs%%g?gﬁ)g, t he extrudate was purged about 3
mnutes prior to collection in the pan. 20 [268]
Al t hough these particular sanples were nade on a mcro
twin screw extruder, other m xing nethods coul d have
been used as well. These include the use of a Sigm
bl ade m xer or a Haake bow m xer. A general
procedure would be to preheat the m xer to about 163C
(325 F). In sone cases a nitrogen bl anket may be used
on the mxer. The desired -83 WO 2006/ 102150
PCT/ US2006/ 009852 anmount of tackifier and stabilizer
are then added and m xed until nelted conpletely. The
pol ymer is then added while mxing until all of the
polynmer is in the m xer. The m xer
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woul d then be covered and the contents m xed until the

formul ati on was snooth and free of lunps. The oil is
wohew/®2M y added and m xed for about 15 m nuPes/usminicl09852

totally snmooth. 5 The contents are then discharged

into a suitable release Iined container. The total
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Table 10b. Various Physical Properties of Examples 27-31, 31a - 31d.

H142R Conp. V LPE 7 EASTOTAC(r) 14.5% 55% 30% 1, 005
H142R Conp. W 70% LPE & EASTOTAC(r) 14.5% 55% 30%
W0 ,2069202130% 12450N8 H142R Ex. 40 23 EASTOTAC(r) PaDASA®¥009852
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172,151 ExX.53 23. EASTOTACO 10% 70% 20% H142R 943
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EASTOTACO 30% 70% 0% H142R >300, 000 Ex. 56 23
EASTOTACO 45% 55% 0% H142R >300, 000 Ex.57 23

TableBAST ThATen£i2%nd (%efial N dchiZnie 30 opéifles EBE LIS 27-31, 31a-31d.
EASTOTACO 60% 0% 40% >300, 000 H142R Ex. 59 23
EASTQTACO 40% 0% 607 HI4ZR[>300, 000} Conp. Z KRATON(r)
G W NGTACKQ 98809%(54. 50% 5% 1652 5,829 Conp. AA
ENGAGED 8100 W RETAQKESie '0‘5 OB, 150 234, 012
Conp. | AB G%OOIE RO 4 / rg‘é‘ % 54. 50% 15% 8100
38% AR /O I'%s,l.ns J.J.lg 160 7 W NGTACKO 95
30% 54-—50%-15%-243_ 073 "Fx- 6 ALNGTACKO 95 30%
54. 5006-18% 141 Y Ex. 1652 CKO 95 30% 54. 50%
15% >B0o02%000 ¥ 6 1¢6\Avrﬁéﬁﬁ®45 30% 54. 50% 15%
160, 903 30Ex | 64686 I NATACKO 3846309% 54. 50% 15% 223, 389
Conp. | AGIKRATONI®) G HSCOREZTMFBA0D 30% 29. 50% 40%
1652 B. 644 |[Conmp5 AD ENGAGE(r ),53100] ESCOREZTM 5400 30%
29. 500 4086 89, 984 -|85 WD 2006/5402150
PCT/ US20036/ 009852 Adhesi ve Palsyorer| Tacki fer Pol yner
Tacki T1 eg KalydolmBr opkfael d Sapplefw %w %G 14
Viscosity % 177C

General Procedure for the Preparation of Adhesive Formulations

[267] An 18 mm 30:1 L/D twin screw Leistritz extruder (Micro 18 GL, obtained
from American Leistritz Extruder Corporation, Somerville, NJ) with a Haake computer
control program was used to formulate the adhesives. The screw design was a 30:1 L/D
corotating twin screw with two sections of a series of kneading blocks for shear mixing
preceeded by forwarding sections and followed by a pressuring section to force the blend
through a strand die. The nonfeed throat zones were set at 80, 120, 145, 160, and 160°C.
The die was heated to 160°C. The pressure sensitive adhesive (PSA) formulations were
made using calibrated K-TRON feeders with one for the tackifier and another for the
polymer. The oil was injected at Zone 2 using a calibrated positive displacement pump. The
extruder screw was turned at a drive speed from 150 to 200 rpm depending on the blend to
effect maximum blending. The extrudate was purged about 3 minutes prior to collection in a
wax paper lined pan. The components of the hot melt adhesive (HMA) blends were dry
blended and then fed as a single component through one K-TRON feeder. The blended feed
was prodded continuously into the extruder using a high density polyethylene (HDPE)

polyrod. As before, the extrudate was purged about 3 minutes prior to collection in the pan.

[268] Although these particular samples were made on a micro twin screw extruder,
other mixing methods could have been used as well. These include the use of a Sigma blade
mixer or a Haake bowl mixer. A general procedure would be to preheat the mixer to about

163°C (325 °F). In some cases a nitrogen blanket may be used on the mixer. The desired
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EX\'/? cokity & the fWHﬁQ'H QF@’ > Q/é "5;%‘)\ <% o) ° 134,221
Exe®hpared t4't hebkayy%%ﬁlﬁ TheilcdPt y af%% he PBR
Congal np SNGAGHP £Y° i n NGRACKPOS | abila tly 85 bel apdibi eld 18:266
Exe¥si |l ont @2 a sulstWSETACK®PEf er 256t rland¥®s of v9%cosi t4ps8
CothdN t he f oPRUI at 4dd WIRGTREK@95 vie #hrses f orabojut 2800 |t 06,563
Corhout | 360008 &P [atwISENEKP DY /[C) 25a% neasitk ed| byo% 10,158
Br ookf i mkglinmisegodity, nore preferablly frompbout 500
Copf PAOPRRATORDIHY |CINGFRERBUS | P54 mmmbam— 5488 |
Cofi @t PVRERIe 7] mww{w@mcﬁmﬁ: ggsiy PLets ,0100“:?;;2%‘“” ) %,239
E"y?g ded esgzem al lly I‘EOM{&@zSC t18¢ of fiompbout 1| t &
CoRUL| LL1yPHYU CF fal Eg _ s T GG P SR AJE 7,990
and type of tackilfi erHami oi lJused. P5 [270] Fiqurle 8
CoshSWs | pl70%d PEf & St|or &YSTOTHARI up WSfsup t&apef a2tk e [f ok2.537
Exanp| ex098224588° |as cHMB3Bred [ o conpprative|l Exanples L
Eabgl VM FIgube 9 JNOWASTITAL® O] $4507 ape s0%0dUl Bo% Vel Suas2
tenpefature for HxanpHegR34-3p, as cpnpared|to
Compfipaf at i V@EExany| e§A$P;IF,1<£§P® apd19a% 50% 30% 2,779
Comp. U 70% LPE & EASTOTAC® 19.5% 50% 30% 3,204
30% 12450N° HI42R

Ex. 39 22 EASTOTAC® 14.5% 55% 30% 1,896
HI142R

Comp. V LPE’ EASTOTAC® 14.5% 55% 30% 1,005
HI142R

Comp. W 70% LPE & EASTOTAC® 14.5% 55% 30% 3,569
30% 12450N° HI42R

Ex. 40 23 EASTOTAC® 15% 45% 40%

HI142R 5,309

CEx.42 23 EASTOTAC® 20% T 40% 40%
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-86 WD 2006/ 102150 PCT/ US2006/ 009852 Coati ng of
Pressure Sensitive Adhesive Sanples [271] Al pressure
weenmierse adhesi ve sanpl es were coated as hot POEIUS200609852

hand onto 2 m | (50.8 mcrons) Mylar filmusing a
P.G & T. CO #1 applicator (stainless steel wet film
Adhagl | Eat @olymwral | abl e Thekifen t hg Rayner N. TdfidN elKaﬁ%rr‘p anyokfield
samderpapo Beach, FI[) which was |5 prééhdatedst d t b Viscosity
adhesj ve applicatli on tenperatjure of |177C (350M% Jusl7°C
priorlto drawingl down the adhesived onto tlhe Myl dr (cP)
film|the coating edgB!8 the applidator wds heatdd 1337
Expf3i ef |y over a E%ungféﬁTO?M@}er t &hellp Ui l]i t &t .
—ebLa-nmg—ﬁ—-s#m Hoe—coatiRg—as— -
E"p‘bssn pl e. e adh 16% fo_r?%’i’l ’sarrop/f ey Wasoso
Ex‘% T (OT HTE PET SHRAOFATE L S J 40%-0qUT Gd, OT[ F10ge, VI T
Adhes) ve Sanpl es |10 [ﬁm.?_ﬂ Al'l]l hot nglt adhgsive >300,000
Exsanpl s weee coat|edEaTOmMAT® nyj t $0%y [han®e ont o 4K afit
__paper| (Inland bhogrd QHH@%\ using a B G &1 CO #1 3535
EXa‘f:VpI i Cat or 2{ st ai )l e%ﬁﬁ% t %1 b APl ilcatb? 300,000
ayatt+pbte—trom-tHe \$w A ot o|y) V.Vidé%,il wears—
pz}’ggheat ed to the ag §§§2®a pl |2(g}:91t| onu?}enplerature 0%5,043
Cordp/ XC [ SkRA7oNeld- T[NEENSTOCAS® UY| OR0% Nel T ag%wrul [at ven was
too hlagh te2yield an 88@RIy fi owabl el fornullati on, |t hedst
Compeipe| FNGACERHE0 r|ai §é$jF0fF6CQ91C 2650 (758)% Thed®s 14853
s vwara nrarar adi R 3 VY cha P V| noLua >
S—We8—pr-eHa hee A
EXtoaf t papef?’ each WG%@S?S x % ﬁtcﬁ%b}% ( 550{));’( 0516.047
EATE) O TTETTSZ91S. T GRETOFRES ONf SHekT |Qﬂgt2ﬁﬂ‘%ﬁ'§ﬂ"’i
separpted by a gdp of gla2knch (25 mm)| were her ed |i mos,102
Exjpsir al | el fashi on |t wBAILOTEC®r P i26tehefls 5S¢ 45 or 364
wide Btrips of alone didkd WMM&M
Exdch hs rm§?<| ng tla @AS C® adhesdl¥e kadbfe ko b 172,151
'y tef—was—heate "‘EA lr 635 F)l %Ild dl7b%4= d26%‘ T -
even fanner 20 ddwn t hepgent ef o? the gap florned 943
EDef Wegn thestape [st EanpmTadden| hekorfe tUbhee adhesxve
couldl unduly thilckenHI4®&0 gl ss3 rods (appl raot(yorg 36,592
B FREATAR e A TN LA N
%3 | ofied byyt he secgﬁ‘%@g np ? et heéh 't he two r dso0.000
EL BE S¢cond gneet jof Eﬂmhc®me € 6091 d"d’(Wt‘ 2Ny
of the sheets. This wWagRdone|lin a fhashion such thgat>300,000
Ex b first r2dd evenl EASTITAE® t he 68dhepi v8e i n| t H&% gap >20.000
h nl
% 0, J
Pt &tpr gssed *f he secoﬁéé,gﬁégﬁ ofer*’the| tof°® of tﬁQe. 9BR300.000
COQ'{% Ol RRRTON® 6- TS| WNGTAKDODS | 0% | (Babo% Ut 8% O O
awi ng dows t he [adhesi ves opto the| Kraft paper, [he;s29
ConOAA | NCENSAGE® 8100 t [neVisgPAdKeas of 8a% hpatiees bl | @b%y pvass,012
cOng,_mnselaz%HNGmwr t OVINGTATKRAE! | | t3a%e phidaodl Ng 18%
snoot I A%'W Wﬁ‘&@k free coating as popsible.| Thus a
si ngl & w de strip of sanple ablhesivel|was 118,100
Expeat ¢d, be’t‘ ween |t FENETECK®Rpe | st3Pteps| BiAe 3D béndi hg?43.073
Et.lie paper sheets.| THEGEAHERIS $0 IBNdpd54wlds e| cubt% 141,845
E€BDSSWM Se | sit 0 st iypscACKmodt h Bo%I nghssaod | engkh pf>300,000
E2BOUT [3 T NCRES, elachNGTAGK® 9bay1 rgua 5¢.50% 1 NChis%25] X160,903
EX 84 adanegl ve (WINMQGM%/ UZbRU PGh/5deZPU054UYE5223,389
f G- 'E SI0GITE BT S| VB SBRA| We%. O
alll samgpl es was 25 grans per 3.641
Comp. AD | ENGAGE®8100 | ESCOREZ™ 5400 30% 29.50% 40% 89,981
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square neter. Adhesive test procedures Brookfield

Viscosity 5 [273] Melt viscosity is determ ned by ASTM
wO2a@H020i ch is i ncorporated herein by refer eoTas2006/009852

using a Brookfield Laboratories DVII+ Visconeter

equi pped wi th di sposable al um num sanpl e chanbers. In

Adngemerlal , palyiés- 31| spi madkéferi S YSPulymes || Taalifie |f ®aydol | Brookfield

Sanmﬂsgjri ng viscosities in theg rartge |of wfsom 30ilt o | Viscosity
100, 000 centipoi $e (cP). If tihe visdosity i|ls W si|dd77C
this |l range an alternate spilndle sHould bd nsed hi &%)

Comp B jj PABIEOFDr { WESCORECOXM y 0 he BdINAer . *%D A
cut t i reg» Riradigei s [enpl oyed to |cut sanples into piedes
smal || BH&ugh to ffit into the |l inch| wide, [5 inchds 6267

Exl@ng [sanpl @s chafbescordAtesade spos@bl § tubes i|s ehvar dedss3,097

ExVéel N [B8- Y Ofsans Ol E00RFATEE400 1[NE3@ENMOT @9.508 [T ae®&l 1[N 105,602

Ex g7c CITaNTOeTy, W CTiEdCOREZ™ 5496 1] 1 Dok [[CUo 509 J 840% | 109,820

Exgo O[T et o3 TheT OB oREI s R T 9o], 1T {0 509 Y WadodT ETT62,461

aao ol A Tl 1 [y ‘a "
T ACUT TS MTTCITo W < AT TIATT A JdJU Ull
—Exﬁe—blot i orr;ﬁt hat—fy %SSFOFEZTt grgv ot ;360)?“ f 2?'??2‘?& oé éJ el é‘?‘?,'774
Thermobsel to ensure that the 15 chanber is not all owed
to turn when the spindle is inserted and ssinning. The

GTACK® J3dsp tadsifierfrany@oodgcer FhepiceleRegwpopt:
Zil%éﬁ@)m%ﬁfé a (apkifien farp E3smgp ﬁ&‘f‘%%?lqg? Tower ed and

€S .
& A SREDA Sosy QE‘&&&? gmh Eﬁx%tktagﬁ c%@meil o R kon, T
k OMERA G id i1 bhl BUR AMeB Akl BSKRIS /N the _
Vi SGCOABIEE 108 s 2 3By MEinte A Bonld) 66:4TRE Bbm THNSoWEIRGRARIE Midlshd, ML
6 UENGAG K320 RE pSi§dlefin QlaftorSdd Bdinedl &b@ TheWdvEbheln@aldS., Madlahd, ML
 OLPRIR ah@@dpdngouisly tratkhddasnbtan€ifllylithehrGoRRthpRAE & described by Lai et al.
Raadi.$)@st. Ho& SRAKeSTs, 6288,¥7226,665,800ta8d £,083,6880ut 15
i 1nsH0BSs highrdensing polyethjlenevi@mThs Do Glxintidaz@mpanydMidhed) MLhe
f | KRATONSA LS 2iSEBS ¢opdpmal ebteinsfiiom Braoidfolveled, HougeandKt y
t EEECTARA2 is a 1S fromddese Bolymrsdloustan Thbove. Solid State
DMA of Adhesive Fornul ations [274] Dynam ¢ Mechani cal
Anal ysis (DMA) of pressure sensitive fornul ated
[209hesi iBsnvss 20626 and d, B8, 4B, sdRES andsomelchmthestialgiohymers as

rhegneter (TA instrunment equi pped 5 wi.th.7.
showfydi AR 1 gpatesete F Qe S kBB ynsfPiediabpives (ST by the
additfCTRISIKYRerla AR ASIWIE BicaBsulfin®dWcosifP 6f the feRilated System was

per step). At each tenperature the rheol ogical o .
low a5 coppnteil de thedrasy pejeman dliraigsasity pbds Pddvpimegured to indicate its

o1 Vi j * ratiQ.of .G

i GOEL SRRl Byl BBk e rormutcs
adhedioglars .frook Blegut pad anatoat 300J60c P38 0 QIAYC)tdsmeeasired By

seconds, .an initial strain of 0.1 % a delay bhefore
Brookfigld viscositynmong esferahly Soanahonh 94 to @9%1%9@& mosfe

. teat i h L P .

e APAAOBE) Bl LUD RO BB fiphes oyt
bloclgsafrgdendl.e., #bdl ) shidhedeldedeapecially byuwiscdsities of from about 1 to about

- 5-x- s.dynes/cn?), and - - - - -88 06/ 102150
11, 005E3F 530 S P 568 oh S esnsien apihSEer K AR oL oet
of 5% torque_ range =150 - 1500 Ig cm strain
(28}l ust niigpreS shows plqtsotiioragemodilup Hersusnipipstatius fprfgnples 32-
o) T
53, af Poritted W Qb SN el 8 LA Tt DRNISE Blord Hpiorese
modutos desuswwemeerptues for dExamples B&-36, as compared to comparative Examples N,

P, and Q.
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5 (350F) for about three mnutes into a plaque using
Tefl on shins. The desired thickness for the plaque
woasocalbost 2.5 mm (If the sanple could not berprass@d0098s2
then a small portion was placed directly on the
bottomplate (7.9 nmmparallel plate). After nolding, a
5/ 16" punch Coatisg USP&sdupe Raisitive AdHegist Samekisnen from
t he plaque. The specinmen was | oaded into the ARES
[2'7'1}30 metQy plfekélir@%n‘ﬁtﬁl@ adhBiv@ThiRplegWed cdaledl 8%t RBS by hand onto
e was placed on the bottom 10 pl ate at about room-
2 mﬂt(ﬁag mlenom)é\/lylﬁh &lm gpingpdt 6. &als GP-dUlgwpliersou(sainless steel wet film

ont RS B TR 85 BT i BB 18

prehebRg t@ ﬂ@taﬂﬁesﬁd@phemft&hpéﬁtmi@ﬁi I’D7|°C ¢B0TBRr Tussricelte ﬂ@dvmg
and t he sanple was heated to tq 170C and al | owe

downtthe adhepivenprie sheMyids dilmeths éP%ﬂflﬂrf‘élgP 6F tf@@aaklcasorﬁvaﬁdteé@d briefly
ovr TRGRAT 1ty RO AD 25T OGRS g
possiviBi Thke ddhesisea ot evergit fatall damiplds, wetsh?é gyap(gsand pargques meter).
decreased by about 0.1 nmto 1.9 mm The chanber was -
closed and t he sagphgngealNewadhésiveeSimpledr at e agai n
for about 3 mnutes. The tenperature was decreased to

[27@?0 AL 86t BelfhdiebRe s@hpled Were ddaRdSAMBE MeMPBy hdrRISISIK raft
DVA test results are listed in Table 12 bel ow. The

papeMémlal@isbq)and Fapkeusing ad (e & THoOet! applichier (dtaisles steel wet film
o PGS S B SRS P A o B

adhegiVd dpplieation Bapeatige 6f 81720 (3511"13)3 If theatib@sit of thie doidation was
Testing Data_ of Adhesives. Adhesi ve

too highds yisld arpggsilysflopalle fqmigf.tl%, t]@egtgm@era(lgg TRs rw(tg?gl‘%

B eyt St HELSLSE 85 G o

abouf36 x BR in@8s (1.523E30F6mih) ]iitEeﬂEfDn& OBERO BotBn2 SlieeQ et agl

4 Conp...LL 1. 06E+07 1. 69 2.45 4.1. 55E .
separgq by 6 o Inclis(3 TEDLYSIS HORTR I0RSI LA Bros £ gyt inches
(45 085 ?%ﬁﬂ'pﬂ'ld@%t sf alohe sf@l@d %r@ﬁﬁfb%nﬁtr]@ﬁ&@ Such BEkRth 2 tape. The

6. 03E+04 79E+04 63 4 +06 1. 49E+0
adhesty e S@Da o EsG BRI RbicIGE - (1°F 32k gan oven manner

oot R 2R i B8 HAETER Ty BBy ot
undufsothifrkef) tivo Eddss @HdsQaﬂﬂEéc@Es),]mfblrEd Oiding, imdietixel$ u@81Eﬂ&4apes and

124 14 8 Conp. P 6. 74E+05 9, 66E+04 1. Q0E+05 7.
shimgieg o soch sidq of the sep b agtip athe oyne tapp falipver! bydgﬁ« efzfond rod and

(betwgefy Hi3/D 193 Sedord secPotphpe] %r%%ﬁ*&éowthé Krtfivof the sheets.

This wa dénin Saftat QR hihat3bERBGRrod-d\bhly-spread ﬁfbﬁadhﬁﬁvdm the g@

betwggrjl t%g gc)a(_‘sple :Ls‘glzpls%?ld Ec)l'ggrs/e%:Josnzdo rog/eggrﬁg %gmpl-‘l;:%

se%%e second sheet over the top
of the gap and on top of the tape strips. Note that just prior to drawing down the adhesives
onto the Kraft paper, the coating edge of the applicator was heated briefly over a Bunsen
burner to help facilitate obtaining as smooth and streak free coating as possible. Thus a
single 1 inch wide strip of sample adhesive was created, between the two tape strips, and
bonding the paper sheets. The sheets so bonded were cut crosswise into strips of width 1

inch and length of about 3 inches, each strip having a 1 x 1 inch (25 x 25 mm) adhesive
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Adhesive G (Pa) G (Pa) G (Pa) G (Pa) G (Pa) at G
(0Q/ G (250 / Tan S Exanple at 0C at 25C at 50C at
WoR@c0DB0 G (50C) G (75C) Peak Conp. S 1. 90B&D1S2006/009852
5. 62E+05 8. 83E+04 3. 52E+04 3. 38E+04 215 16 12 Ex. 38
3. 78E+04 7. 30E+03 4. 99E+03 3.62E+03 NM 8 2 12 Conp. T
samplR. bdAF10the Jerid-+Dide ddhb&ireOdht MWVt bl alple3 wasS@brarhb per
3. 27E+07 1. 69E+06 5. 16E+05 2. 46E+05 1. 25E+05 63 7 8
squareetfy. 2 21E+04 2. 12E+03 8. 99E+02 1. 02E+03 NM 25 2 15
Conp. V 1.31E+06 6.94E+03 1.63E+02 3. 00E+01 NM 8037
Adhegizd tegt propedures\y 1. 74E+07 5. 34E+05 8. 54E+04 3. 59E+04
3. 26E+04 204 15 12 Ex. 40 NM 2. 11E+04 1. 22E+04
6. 11E+03 8. 40E+01 NA Bronifielf¥isopgity. 02E+05 4. 54E+04
2. 94E+04 1. 90E+04 2.58E+02 3 2 -24 Ex. 43 8.43E+03
[2F73P8E+Melbvik3dsit§ 2s @eter2Ea@PbNNSTHI B3236, winich i 4ndeiporated herein

89E+04 1.00E . JAE+0 E+03 NA 3 NM Ex. 45
by refsienos A9es HEFogd3 abamiasiss DA EYasometsp edped Hih digposable
alumllﬁﬁm ﬁﬁg%ﬁg@é?’ 98 %Wrﬁ% KL Mggﬁilm uskk - suﬂe?blé f(ﬂ'%ﬁ@l@mg

10E+ 35E305 1. 90E+0
v1scoﬁt1@s‘]ﬁ+t66ra&g5 oEf0od 3. 10306040 4e1BipBiIeAcP), GB@%CESW is 1)9t81de this

Co X 8. 78E+04 4. 29E+04 3E+04, 3..78E+03 NM
range, G RIcse SPigals Joidd 58 i CuBicR S YR Fians VRppelt the polymer
A cutﬂin% BR10% é%@pl@%ed‘ tb2ut pléinf Hédet @ﬁaﬁ eﬂgt%hQ6 4 ink0 kOinch
1. 85E+04 5.21E+02 4 2 -19 EX. 50 7.48E+05 1.33E+05
wide, ipvkEsdanssepatchagben Eiigatispoyable tubExs clzaxquwrlzh 8m=rams of

oSS58 SO QB iy B W
Therrﬁo&l Etcﬁﬁbcﬁecﬁlﬁ‘iﬁjﬁléc&wﬂﬂ baihedd1B-AbsDRAies. 8%@211&5 cidmb@dhas a

55 1. 77E+08 1. 31E+07 9.53E+05 1. 30E+05 93E+04
notchmethg battom thatfits mghe botkm gBths. Brs@%%g’ Y. me‘éo sngpgthgbthe

oGSO i1y o BRI S

heatea 1@ HEERSIrR] BrhipeAErs (UBE@BAO‘T)Z Th@ visExmé&ter @p@ﬁ@ﬂ.‘is lowered and

the sp}n %@lggerée(gggg% Simps g}b%r / E+egﬁlgﬁs% Ny g@tllé)r%ckets on the
v1sco§£é'i@ ahéf\oﬁ t&lﬁi‘é@ﬁogel O6itEQRscm3 e 1O e d GREM A bt BB rate
8 Conp. AB 2.01E+05 2.93E+05 1. 06E+05 3. 05E+04

Wthhl le@,éEtmozq@ce@an the gange P8 #Q-t077 Orpgyoento Beadingrarg brken every

iy 000 1 ARBE0S By B iR s

recorded IhOBrobk AAB vz o&itydtéstrBdhlts atlistéiBinThBleAl 11dboveX. 63
1. 16E+07 1. 02E+06 4. 49E+05 2. 75E+05 1. 56E+05 26 4 1

Solid State DMA of Adhesive Formulations

[274] Dynamic Mechanical Analysis (DMA) of pressure sensitive formulated
adhesives was measured on an ARES controlled strain rheometer (TA instruments) equipped
with 7.9 mm parallel plates. The sample was subjected to successive temperature steps from -
70°C to 200°C (3°C per step). At each temperature the rheological properties (storage
modulus G, loss modulus G”, complex viscosity n*, tan delta or ratio of G”/G’, etc.) were
measured at an angular frequency of 1 rad/s. Other parameters used were a soak time of 30
seconds, an initial strain of 0.1%, a delay before test of 2 minutes, autotension (in
compression mode (applying constant static force) with an initial static force of 1 g, an

autotension sensitivity of 5 g (sample modulus less than or equal to 5x 10% dynes/cm?), and -
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Ex. 64 3.86E+06 4. 10E+05 2.55E+05 2. 06E+05 8. 54E+04 15
2 1 Conp. AC 1.41E+05 1.15E+05 9.48E+04 1.27E+04 NM 1
WO 208002180np. AD 3. 51E+05 1. 62E+05 2. 22E+04 1. #¢EAB3006/009852
2.81E+02 16 113 -33 Conp. AE 5. 37E+05 2. 73E+05
1. 34E+05 3. 01E+04 1.42E+02 4 9 -32 Ex. 65 1. 05E+06
autos@aid4nalimudn 2plicdStraindIBEY Jorud o5 1502- 1590 g-&m, stfafh
4. 40E+05 2. 77E+05 1.90E+05 1.34E+05 3.47E+03 2 2 -36
adjusiment 080)34E+05 3. 99E+05 2. 86E+05 1. 89E+05 6. 31E+04 2
2 -37 Ex.68 2.80E+05 1, 49E+05 9.92E+04 5.04E+04 .
[2751 0E+(®n® of thagmygss copll by mplded Sntg phmmasowhile qthersgwhich were

oo sty 5 o B b b 2

(350°F¥Fcﬁ]abaiheh1‘éé afifges ibslablagueladig TElon Biimé. h@hadiémsd Wiéckness for
nmposi tions at various tenperatures and_their ratios

the plagud,pg abest 2 Adnge4lf thesample eifd el Represgpd dep Sir@ pgFisn vias
placea AhulAL cﬁ{jt BottdAHIfe é’:z9 ﬁrﬁng elggﬁePfAﬁ& R § 5A6” punch

means 't o aract riz a press
was Bsed Itamvbee adkse speeane(rifrorﬁaheiplacﬁﬁd TheHpedinen I>wasﬂoaded into the

e RS I LB e e SR B, S, CRBLEL B oo
plate §€aﬂ§>‘u¥ fo\é ‘éﬁ‘g)%?a €S The Rop i Wil BroughPdooahti1aN@uched the sample

Rei nhol d (1 Adheswe properties were neasured on
and cxeatediot mutma hfgp ¢ee<§‘ rtd 300 igc 1Gadd csmatﬂ W@ﬁereadet@l@ththﬂmm and

oo RS A S ity SR

to 176%@&1@&@&6 cGUHBRLER thd Rpofitite | m abblin@ . angd sdmple was
10 [277] In sone enbodi nents, the stor age noduli G of
ComPF‘?ﬁée(b@Hf]e@W@lQl‘@ﬁ%o Jibe ichagbertwasmpenest andrexeess appple wasirimmed.

Whﬂéﬁéc?%&ﬁge?‘g%% St&]fﬁr%é %ﬂg %é%etﬁﬂ%sa‘%qt 0 %10 ut gt o2 IIS@ Qgg:ﬁnm.
The dhab8tr Wis dbdedrand Mnmmms alldveedad leqmﬂ1bmt€:agmoﬁirhbmﬂ§
B N TR E AN TN e —

tested, 5@116 DMQ' t@s"i‘trés'ﬂﬁs 51'%@1ste115n FabRNY BAder THJ P‘Qﬁéstlh g%ble 12 were
related to G have a relatively snall tenperature

chosahegs dimodosset temperfature irsrenaerth delthewstatest temperatgre ofhusghe values could
Pt BRI DR ARG T LR
t 75C |
“ﬂ%@%‘e’s@e@ﬂz degthe Iﬁmﬁ%iﬂé’w 5, "0 %' 2 e g

clk cop I\/rmrc /l(DAT('Y\I/r\

—bl-ock—co AN Tg C°C)

>r%§§f‘) pa 'l((bagm L ED JQ'% % %‘9(25‘%/ "?agls

xampt § 8 l7§3C ( ( )5L Peak
32 iSZEw&; 3.27EH08 T 4.9AEA04 ) 3 2E+0} Z.k'éﬁﬁrb’éj“ 3t [PV 3
%35 ¢ L LT3EN06 132}#‘65’”2#.;13;5%04\”350@% YL6p0Er | u' fgomab 4‘ ok 11
RS TR AR TV L R T T o
% gy | 316206 | 4311105 1R A3H+03] §IE0L 32804 [ 1. 42 ¢ o qpGye | 9
B35 { b3AER6AT0ER0 | PASEIRA] 603894 [ L7 EiPhbou®® 1l 1 o | 8
Ceprpo Mt | 8:84E+06) ;1 1HPEHNES 4 hQPEH04 - 1-0$E+02a hotifM4- 1 479 365 9
Ex. 36 4.52E+06 | 1.44E+05 | 5.90E+04 | 3.95E+04 | 6.27E+03 77 4 9
Comp. N | 434E+06 | 8.25E+04 | 7.36E+03 | 7.84E+01 NM 590 1052 9
Comp. O 1.75E+07 | 6.44E+05 | 1.41E+05 | 4.72E+04 | 3.08E+04 124 14 8
Comp. P 6.74E+05 | 9.66E+04 | 1.00E+05 | 7.56E+04 | 9.60E+03 7 1 -1
Comp. Q 8.45E+05 | 1.20E+04 | 1.10E+04 | 1.24E+04 | 4.45E+03 77 1 9
Ex. 37 1.08E+07 | 2.37E+05 | 5.41E+04 | 3.28E+04 | 1.16E+03 200 7 14

- Comp.R | 9.09E+06 | 1.02E+05 |.5.66E+03.- | 1.35E+02.| - NM .- _[.-.1606 . |[. 758 _ |- 14
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25 Shear Adhesion Failure Tenperature (SAFT) [279]
adhesion failure tenperature (SAFT) of each

Shear

weanple21sas neasur ed

500 gram wei ght

according to ASTM D 4498 Pairtus2@e6/009852

in the shear

node.

The tests were

started at roomtenperature (25C/ 77F) and the oven
tenpefature vas ranped at lan averlage rate of Tg (°C)
AdDesBE/ m G(Rag. | THEPA en'p@(m ufr €' éia) '¢Pp) tth 's(%’@h‘l fERS°CY | Tand
Expaple o] #8%C r pav2iied| arH’G R0t WG siur BAEnt | R G SHTHE) | Peak
Canp. $ ndi 2Bt DNS.GE0NES.88Ea04 | BIAESVANTISEDF4 |t halS 16 12
BRAspos:. T4 WhB0ER03 54.99Er@Bor 3.62EH03f jor Novhi pipi n®.  The 2SAFT 12
Cdn®ST | BS0EH06| ATIEH4 St.exd+in| TaMe [13 Noel ow. 21891 |WWNA 9
Co206/ 1927607 PLIIEL6R DE) BRI BRE+i3erl 25hddsesi a3 Fai l ure 8
ekevpel at uies [ PAED: | 280 Peeb2Eagtnesinan flail [agre 2 15
cdnpPel 88 146 [ KMER3 VB&see5f £6bragiclor diMg [t 0godp TY D3y 8
colpow M bdk+gr LDYEdb A WRLENT 3 5gk-6418; REF04 TOG6s 1N€45 | 19
EXCR S| VehE ST AT TeEabs PloJFe0l| 8. PRRGY PEAESo1 (2R 71F) #Nd[ nm
Ex. 42_. ‘i'.Uéihs‘é Ul Saeep | 5 (e PP ESoESda PlsgBYey [FUS3 T ali€ U 24

3 k.'%‘t&ﬁa 8 .68E . '1_3Ej FP2 77502 NM "1%‘ ©Y '[b 11
DA RS TN T e R LTSN O A TS M el I
P OMMENUDEIRA R ARALI TN T AR IR i P NN T
o ATV K0 4 1 0 s Y 4 N 345 U IS
BiicTe] | LU, L OB L 20T FLASEY L LAOEGEA Ly o7 pllo) 2 oy L 10
Exf481 ot 2.04F40% b9-5 AR 1 BOBEG  BRIESR] 2. 6REARK) ondt g 2 -19
CamapaXn| &3&E+84 phPIFHER) 3 AHIH04 13-7ﬁ’¢'i+9ﬁ ofMlene (BP) 11 -10
Camph¥t 28485051 &045H85 ef54BT04abFAEHIR| hedEA | 1430p |TadR -13
Hx202] | THEDH 0P ITER0kK | DAEHE ST BTEP | HiPhedd) ASTM 61952 03| -19
BExe¥t n@4$R305 ALIHDE h8.6EE+04 nEoaFENOH pY.BldE+Perei B by 3 -8
Bxefler endéM Tha0$E504 | 8.08H¢04 6 62E+86 UT.048+8 o INSt gd i h -1
Ekad®l e| 1.30Heb pw7sE+RS | Bhhemans 1 5346288] 5.8Fa03 £ shear| at2 -16
Ex092IM 1 esR0al 68 EHR).44884 | 25108 Usssrgon| 1 kg wei gbt 60
Banss a| 1meo$ | edipAT Vb B39 8130800 N1.0FHNCONpPer gt edol 44
Besel Nshysoel eranoe] s.ofost abéosheaE+ed | room 3 -7
Eesmel gl 1186 1 €830 S Wbis ol 936+63 Peladrmod bl & 13 bel ow| 4
12541 | $ab485 13206108 | PATER0s [BOER[ €8s67ee] Adhesii om To| 4
pt & NI S35e+9% €Shok+o] 191105 PP5WRbOPY /06, [ PPy, LHoop, 42
c&ﬂﬁﬁ’ | 2708 PP Eh G50 F | L B0 TE ME+g£PT JESUT TS, Of 5
Copip AA £Y o FENHEPh Hor+oV P 918 0F | 4605203 TS88e+ 0P 1 2050 [">3s, | 8
Coppa AB.P2D1E05 | 2793405 | L.06E205 ) ’B%P;rmi’ PRooetp LSRN 5ol 18
Bx 6D ST198e07 1 F00r+05 | 2 76ERTS | 1905 L 18k %ﬂ‘; 6005 749497 | 14
Bobl ch14 EJO%“%A%A’Z@%M , 1.53F305 1, 3. Z8EF04 [ n 75, I & 14
Ex. 62 | 1.375+07 | 2.60E+05"| 1.228+05 | 6.578+04 | 7348403 | 112" 4 11
Ex. 63 | 1.16E+07 | 1.02E+06 | 4.49E+05 | 2.75E+05 | 1.56E+05 26 4 1
Ex. 64 | 3.86E+06 | 4.10E+05 | 2.55E+05 | 2.06E+05 | 8.54E+04 15 2 1
Comp. AC | 1.41E+05 | 1.15E+05 | 9.48E+04 | 1.27E+04 | NM 1 9 -30
Comp. AD | 3.51E+05 | 1.62E+05 | 2.22E+04 | 1.44E+03 | 2.81E+02 16 113 -33
Comp. AE | 5.37E+05 | 2.73E+05 | 1.34E+05 | 3.01E+04 | 1.42E+02 4 9 32
Ex. 65 | 1.05E+06 | 6.24E+05 | 4.25E+05 | 2.75E+05 | 1.24E+05 2 2 -37
Ex. 66 | 4.40E+05 | 2.77E+05 | 1.90B+05 | 1.34E+05 | 3.47E+03 2 2 -36
Ex. 67 | 6.34E+05 | 3.99E+05 | 2.86E+05 | 1.89E+05 | 6.31E+04 2 2 -37
Ex. 68 | 2.80E+05 | 1.49E+05 | 9.92E+04 | 5.04E+04 | 2.10E+03 3 3 -36
Ex.69 | 5.47E+05 | 3.67E+05 | 2.77E+05 | 1.62E+05 | 3.20E+04 2 2 -38

Note that “NM” stands for “not measured.”
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Ex. 35 147 64 0.8 0 NM NM Conp. M 137 58 1.4 1.1 NM
NM Ex. 36 117 47 4.1 4.2 0.9. NM Conp. N 129 54 4.4
WO 2806102150MM Conp. 0 115 46 3.4 4.1 0.9 NM CorpT/URB28/409852
88 4.9 3.6 NM NM Conp. Q 104 40 6.6 6.5 6.3 NM -92
WO 2006/ 102150 PCT/ US2006/ 009852 Mean Peel Mean Peel
[2V6pn RTheSHradiodAsTdatal (& iof thetadhdsiVeesingrositionp atSraeians

temp%t?lggl-pn@ g@)lrg'(?t?%s, gss @fghb) I%qom it lhg?i@n}gegtgs:&x%)oz(fg %e kmulated in
Tableﬁ%m&%&égﬁ%@g&d%s% fedhs M’éha%er?z% tﬂ@éooi‘iges% o% a‘bréssx%e5

52 7 6.7 0.
sensitiveBadBe GviND. Batasf{Ed;l Sungbo . @C Bieﬂuﬂz S:”enNMve ﬂdhqszveveihfﬁ)logy,

BEXOEEERTI L E R ER (-h
Van N’@s@xggd RERIMBId @58%34%@1%51% éFOfWeNMeP@ﬁ@&u@ﬁ orﬁ&lelwﬁa@ sﬁﬂiples and
NM NM >5 2 NM NM >5000

1nclud§)$prTAEeBtp stinlegp, s_teqh@&)mndpol}@mmlenp\@g)l lgop tagk, and\pgom

NM < 5 89,32 <0.1 one .
tempotpyre Ry sHpery b? Sigtae pAMUCEL b RREREETRE AR 4 shown in
Figured 8emual to 90F, greater than or equal to 110F,

greater than or equal to 130F or greater than or equal

[iﬁ!}lSoﬁn shide gﬁﬂb@ﬂﬁﬂentst ae ME%B@IPG“B%E%H%&J&m ditions at
[ SAFT an, be uséd at h| 5 tenperafures.

25°Cpare @Qm@bO@rib?odjﬁ) ntersbeut 1 1&0°180 @giib@@ &di0” toghout oK 18% Pa, or
from eﬁoutj & oA R ", Orcatar than 3 b

[5?@ hi SIH 0 37 a d 3 gsmﬁ}e&% (gveccoorrrnbﬁogﬁltolng Bav oefa rre]: a%vel '?’H—G’
curve in the general temperature range of interest of use (i.e., from 0 to 75°C), indicating the
G’ and other properties related to G* have a relatively small temperature dependence. In
further embodiments, the G’ of some PSA’s (e.g., Examples 32-69) made from interpolymers
disclosed herein have a relatively flat G’ curve in the temperature range from 0 to 75°C
which is similar to those PSA’s (e.g., Comparatives P, Q, X, Z and AC) made from
conventional block copolymers (KRATON® and VECTOR®). In particular embodiments,
the ranges of storage modulus ratio G’ (25°C)/G’ (75°C) are from about 1:1 to about 110:1,
from about 1:1 to about 75:1, from about 1:1 to about 25:1, from about 1:1 to about 20:1,
from about 1:1 to about 15:1, from about 1:1 to about 10:1, from about 1:1 to about 9:1, from
about 1:1 to about 8:1, from about 1:1 to about 7:1, from about 1:1 to about 6:1, from about
1:1 to about 5:1, or from about 1:1 to about 4:1.

Shear Adhesion Failure Temperature (SAFT)

[279] Shear adhesion failure temperature (SAFT) of each sample was measured
according to ASTM D 4498 with a 500 gram weight in the shear mode. The tests were
started at room temperature (25°C/77°F) and the oven temperature was ramped at an average
rate of 0.5°C/minute. The temperature at which the specimen failed was recorded. This
measurement was used as an indication of the heat resistance of the composition which is

important for shipping. The SAFT test results are listed in Table 13 below. _
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KT ShedFFI NI TY(r) GA 1950
[ 289] Exanpl es
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tear test is described below The Brookfield
Examplescosi ty, PAFT, SAFT, and fiber tear test results are
listed in Table 15 Percent Fjiber Tear 20 [290] The
percent fiber| tear| test] ¥amPedn
NATHIE | Aepen
702R390B4and wAd ap
stock dxt33 ntjo 111 ¥ 34jfch (B85 X ) 1| A
sheegt sCot h tlhaszdr rasgdt edoftl ut £s mounni hg ¥Mng thse
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Comp. Q 104 40 6.6 6.5 6.3 NM
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[285] In other embodiments, the 180 degree peel adhesion of the adhesive

compositions to SS are greater than 0.1 Ib, greater than 1.5 b, or greater than 3 Ib. Examples
37 and 39 show good combination of high SAFT and high peel adhesion to SS.

[286]
compositions to polypropylene (PP) are greater than 0.1 Ib, greater than 1.5 b, or greater

In other embodiments, the 180 degree peel adhesion of the adhesive

than 3 Ib. Example 39 shows good combination of high SAFT and high peel adhesion to SS
as well as high peel adhesion to PP. This peel adhesion to PP is much higher than that of the
KRATON®-based formulation (Comparative Example P*) with a slightly different

formulation.

[287]
than 0.5 b, greater than 1 1b, or greater than 2 Ib. Example 38 has a surprisingly high loop

In other embodiments, the loop tack of the adhesive compositions are greater

tack of 9.5 1b, greater than any other adhesive examples tested.

-93-



10

15

20

25

30

P-4 cn wUEy U inkn O0OL O ONNNU U-~'p
"0lrnzZH C Q5 0OP.4uOObbHTIrJ "l 00. U H
WO0-200610915010 It Ln O 0 O U U gyp" .d u o U rr PCT/US2006/009852
(r)w~1.0 vNi Oa can 00 m8c.o ~ U U W p+- o

cnNNN 31 33y NNWVNN[] QQ>C +~ AA~~—~ NNNN ~
'b HHOsc-d MMMg MO OOOCc".~cCx ~l o @
ONacry ~mcd T3 s. fr -72000000Qp.0o OO0b 3

[2@8}) 0 Q’aMeM4MhMW tlﬂeAdeHsmy, Brbbkﬁe'ld Nstﬁﬂz I@w Mn,lMQM,NaNo heat
_~ ~rr‘~.-~

O\
of fUSlGHNTO» Emal o lep, tepsiley itr@gﬂtﬁr@ %zfaionga%ion at b,re?é< f E%aalpgesc% 26,
AF FIEIIT%Q}A 1950 and AFFINITY® GA 1900. The tests have been described earlier.

Example 26 has a density, Brookfield viscosity, My, My, and My/Mj ratio similar to those of
AFFINITY® GA 1950. Similarly, Example 25 has a density, Brookfield viscosity, My, My,
and M,,/M,, ratio similar to those of AFFINITY® GA 1900. AFFINITY® GA 1950 and
AFFINITY® GA 1900 are produced using a single site catalyst. Having similar values in
density, Brookfield viscosity, My, My, or M/M,, ratio, Examples 25-26 show much higher
melting temperatures (110 °C) than the corresponding comparative examples, i.e.,
AFFINITY® GA 1950 (72°C) and AFFINITY® GA 1900 (67°C).

[289] Examples 25-26, AFFINITY® GA 1950 and AFFINITY® GA 1900 were
formulated into hot melt adhesives by the addition of a tackifier and a wax according to the
formulations listed in Table 15. The resultant adhesives (i.e., Examples 66-67 and
Comparatives AF and AG) were tested for Brookfield viscosity, PAFT, SAFT, and fiber tear.
The Brookfield viscosity, PAFT, SAFT have been described earlier. The percent fiber tear
test is described below. The Brookfield viscosity, PAFT, SAFT, and fiber tear test results are
listed in Table 15.

Percent Fiber Tear

[290] The percent fiber tear test was conducted with a corrugated board stock
according to a standard industry test. The adhesive sample to be tested was heated to
177°C/350°F and was applied on the board stock cut into 1 x 3 inch (25 x 76 mm) rectangular
sheets with the corrugated flutes running lengthwise. The adhesive sample was applied,
running lengthwise, as about a 5 mm (i.e., 0.2 inch) wide strip and could be drawn down with
a spatula or hot melt applicator. Next a second strip was applied within 2 seconds and held,
with moderate pressure, for 5 seconds to laminate. Laminated samples were conditioned for
at least 24 hours at temperatures (i.e., 0, 35, 77 and 140°F) selected for testing. For each
selected temperature, a laminated sheet was held near one corner and using a spatula, one
corner of one of the laminated sheets was folded back to form a hand hold. With the

laminate held as near as possible to the source of heating or cooling in order to maintain the

_conditioning temperature, the folded corner was manually pulled as rapidly as possible at
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Table 14. The Properties of Examples 25-26, AFFINITY® GA 1950 and AFFINITY® GA 1900.

sanpl es was approximately 25 gsm (gram per square

nmeter). Tensile and El ongation sanpl e preparation
wp20sl105ach product was nelted at 120 T. Usi ngraTgiSams/009852

rod shinmed to 20 mls, a film of each material was

made by pouring a puddl e of adhesive onto silicone

rel ease paper and drawi ng the glass rod over the

adhe.lve. After cooling[the Ti] efelrenmoved from
the§i [ilcone rel ease I (ner @Ec%@ §o§1a cases tal ced
t 05 e@f@gﬂEJrface tack. | A Carver |pfess|and an ASTM D-
63844 file |were used to €ut %o) pones|Lor tensile and
el"orfgatijon festing. -9Z WO %(EJ.BZZSESB
BCT7 USP006/ D09852 Bl egi TestiAgla—120 F [299] Coat ed
gagll ek, lofl each fornul @t on enél|g|bandsat ed to % | b,
EN}hHe’ss copy paper aﬁ‘ajcr‘aced i i an i ncufat or
?é@ at| 120 F for two m@eks.PAg1Erg gn% of two wieks
ttre—tack— S| de of the ﬁaper J Ui suallly i nspected for
oi ING@&@@ ag and assi gEPd amun‘oer betyween 1 anfl 5
wi T T bt ng no evi deng¢ of NG | &nd 5 bei ng
conpllet e stai ning of the Dad%r stlogk.| Formul ati 8n and
properthiesst or adhesiv | gs. |68 fa|are sunnﬁrized
in Tablel 16 F%Qﬁamﬁtol%gﬁaﬁngmﬂﬁnm
120 K | 3000] | Coat ed sangl es agh f orfrul ati on gere
| afish Sl 2@ E) 25 ml e ()SSed—'\I-LQ'W flahri c and -
condilt | oned ézg Ff@r a p‘%@@fﬁ'ﬁ@rnggek ),%t t he
end gf | ong neek he i natds | vere [r dofrgn1the
i ncahaleie|ghd aPlg ) coql, Hadk |[tq noding &
t enpaFat (Tfle. Th@ %oatez fllw&g@e%@n@)@eged%off
the Jinyl lfabri & and vEsual Iy T|n3pactled foF @V|gence
&f zcgnfam|nati o sof t Ag—adhestive—due—o gat SEon of
@'é%%)@ﬁh Cogt%m nati| omrsus@gll |\ rasyl t%T%gég i
§oftgnil ng |of @e~adhe§: veﬁaﬁgimaeﬁ%e@@ﬁs Ehe
total| Tosg of c@hﬁswe”’ctr@n% | Teslagdhelidiéss wer e
assifned|.|a nun@bﬁ bet @endr &Ra |5 [wit ! f;ébg%%gno
evi dgnge|cgh| ni i on the pHastifci{zar gggw@e
adhési ye| gnd ©Ng sa%gm ratilon reglylg Egn
fotal| o5y of cgw S|vea%g@£}18‘%m&l grRigat i on
and AeoBR |G| e Adh&sFvE ‘Exanpl ds 6E-§ Hdt &di ent s
Ex& E@gE&éhple anpl@ Exarple—Exangtd Exanfl s
Exanpl ¢ Exanpl e.5 88 69 §0 7172 73 74 75 SEoEYREr Ex
D7 25% Bhllwrer Bxs 28 g% PSLyeer| Bx.| 39 25 RoEyner
Ex< P& (240l yrps Ex. 31 25%H0h YAt Hx. 5 222 %%
Po NEXS(3 1 3E25% Byl yneg Bx.| 314 35% Eyelgl oi |
25%25% 5% 25%2 5% 25;@ 25%25% 2802%
= Ogy o y g E
£eoallalel £5 Y Esofnnin| $5Z55
ggnldlaRl &5 & FESSQR 228=%
s s 2 & 2 ~ 2RRaIeN
S = 19 BN el i
palba A ol el 220Z&TF
2olalslzl 88 0¥ & |18 282=%
2ESREE 22 8 22 22538
A3EE1E <<« 2 8l |5 |S <<w§8
| <
ENCRC NG .8 El g |e|] P9E~38
g&%@@ = = = > @@ 5 3=
Sl k2.2 > = el Bl Bl e s E
2 [BlgeEE £ olZlw|Z| SEZ 3
% EEZEE 2 NEIGE| s
240 [GEEEE 2 S EREEE-E
< .. -
sEeE T 2 ZEglegs g
Al%|4)% S| = <d|A 8|48
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EASTOTAC(r) H 100R 50% 50% 50% 50% 50% 50% 50% 50%

| RGANOX(r) 1010 0.5% 0.5% 0.5% 0. 5% 0. 5% 0. 5% 0. 5%
wO0.26001038t s Vi scosity 350F (cps) NA 97500 86000TA84@6/009852

17500 8450 6880 3100 SAFT" (F) 155 139 105 159 131

127 130 125 SAFTZ 160 134 129 127 125 Loop Tack' i

1.90.51.33.30.30.40.41.6 Loop Tack2 Ili 4.1 0.7

1.3 1.2 4 180 degree peel to SSI|i 4.1 2.7 0.4 6.0
4.2 4.1 3.8 6.2 -98 WO 2006/ 102150 PCT/ US2006/ 009852
I o

p| e Exanpl e Exanpl e Exanpl e
A K et =68 69 70 71 72 73 74 75 Aged
%
[2§§ eggolﬁglgrls 0 gx OIRK}ZI gg 63d 6%1021(5;1113 32%@/%299113% %@gpa%ation of
hot méi?&fh@ﬁv&ea%h ther frerktial for uEeHh?kesREé sehsidive a@le@wés @’SA) @nd graphlc
80 degree peel to PP 1/4" thick rigid PP 2
artSW@)Se?Vfﬂll}la@d Bl eed testing @120F for one week 1 4 5 1 4 4
3 3 3 days on Vinyl at 120F 2 3 * Measured after

[293)i ng Firgt 28/58025 1pdpmentackifier/aib dlendawereagerarddyyith ¢agh of the eight
polym%oai{%% 9%{%8%?}"&6%@3(% %ﬁ%}egge Wﬁ%}g@ wniél}% Y&f‘fb softening point

from Eestrnan @lrenfical ifbd. @Ammc%pleomt Tohie il st was. a whitt mineta oil

from qll?lgl’?flgl\l/ Z‘] 5}%{ ]S(BSE gﬁ?ﬁ?go‘%“ﬁh%]ﬁgﬁ?%%g‘ﬂts&%| sgégssolf formulatlons

can bEBuddin TabROlg/mer of Exanpl e 30 was chosen for further
adhesi ve fornul ati ons of Exanples 76-78 designed to
[268judy Thetoghlirel Q(fdubi)s (ERES8569785) e madd 1nRa@bméas@Ey melting
the tackifier (5) a tackifier with the sane
everthmgrhut theaolyimer Eﬁ&@ﬁl@fz@oﬁ Fneceiy can inghoropd girover ek at 1f78 e@ Once
ois L A £ ABL Y R 4R FEKDRARES WS Ry ot et
mantle setpat 7010 dndystirrdhwith adlkiffamermsixeih d@erpoi/}mee was Hlee nddaglfslowly and

mixecFlﬁ\l%TcOJn'%&g{e}y SmOO’{}lO and H 100 to

Coated sample preparation

[297] All adhesive samples were coated as hot melts by hand onto 2 mil Mylar film
using a P.G. & T. CO. #1 applicator which was preheated to the adhesive application
temperature of 350 °F. Just prior to drawing down the adhesives onto the Mylar film, the
coating edge of the applicator was heated briefly over a Bunsen burner to help facilitate
obtaining as smooth and streak free coating as possible. The adhesive coat weight for all

samples was approximately 25 gsm (gram per square meter).

Tensile and Elongation sample preparation

[298] Each product was melted at 120 °C. Using a glass rod shimmed to 20 mils, a film
of each material was made by pouring a puddle of adhesive onto silicone release paper and
drawing the glass rod over the adhesive. After cooling the films were removed from the silicone
release liner and in some cases talced to reduce surface tack. A Carver press and an ASTM D-

638-4 die were used to cut dog bones for tensile and elongation testing.

-97-



produce a 115 softening point and ESCOREZTM 5415 for
t he higher softening point tackifiers. ESCOREZTM 5400
woasosusedoas slightly different feed stream t aekirfiseros/009852

The results of these fornulations conmpared to a high

performance, high heat resistance SBC based PSA

(HL-2081 and HL-2053 fromH B. Fuller Conpany, St.

Paul, MN) are provided in Table 17. [303] Pol yner

Exanple 3 I'b was selected for testing in tw standard

tog  fornulations (one with a blend of rosin

Bleedgéet@gl?@ngohgdrogenat ed DCPD resin and the other with

[2?§f DCRRLE§ §dr{1})les maémﬁﬁ%ﬁm@%éq%ﬁ%aég l&?f(? ¥§8%§ﬁ&tne5s copy

conparat | Ve purposes resu
paperahd; plabedl ih@oiatubatoiseh htel 207F fora9oW@eRO 061 the EﬂdS(Sf two weeks the back

s S R P R B i e 1 3

with Exepheevidaopbestiixingnphe 5 bsingrbe ldMsiJAﬁngibft%@%Apé*lsronSB
77.78 79 80 Pol yner Exanple 31 5962596 596Po
Formglgtionand DA UG T r aghpsivekpsiplesdf oy summanzed Tofalde 16
. H 100R 25% 35% EASTOTA r) H 130R 25% ESCOREZ(r) 5400
002, 10 Pagstrpize alongt b F155 paraffin 25% 25%
SYLVALI TE(r) RE- 359 100L | RGANOX(r) 1010 0.5% 0. 5%
[360594 0Costedsampleyofsrel Bryuivtierwetetignipated o 20MEEndReRA vinyl

oG P S0 B BT B

were ®mbved ffod.tBe incubakyapd Iﬁmkai tB cﬁol43adk % 1802 témerathite. :[[81@ coated
films Fvel%rtﬁen ;?ee?ed ofhé Vlnnya%nc and visu Gyt niess st

ally 1nspec§ec? ’[Lor evidence 0 contammatlon
of the adhesive due to migration of plasticizer. Contamination usually results in softening of

the adhesive and in severe cases the total loss of cohesive strength. The adhesives were assigned
a number between 1 and 5 with 1 being no evidence of migration of the plasticizer into the

adhesive and 5 being severe migration resulting in total loss of cohesive strength.

Table 16 Formulation and Properties for Adhesive Examples 68-75

Ingredients Example | Example | Example | Example | Example | Example | Example | Example
68 69 70 71 72 73 74 75
Polymer Ex. 27 25%
Polymer Ex. 28 25%
Polymer Ex. 29 25%
Polymer Ex. 30 25%
Polymer Ex. 31 25%
Polymer Ex. 22 25%
Polymer Ex. 31a 25%
Polymer Ex. 31b 25%
Kaydol oil 25% 25% 25% 25% 25% 25% 25% 25%
EASTOTAC® H-100R 50% 50% 50% 50% 50% 50% 50% 50%
IRGANOX® 1010 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5%
Tests
Viscosity @ 350F (cps) NA 97500 86000 18400 17500 8450 6880 3100
SAFT! B 155 139 105 159 131 127 130 125
SAFT? (F) 160 134 129 127 125
Loop Tack! (pl) 1.9 0.5 1.3 3.3 0.3 0.4 0.4 1.6
Loop Tack? (pli) 4.1 0.7 1.3 12 4
180 degree peel to SS'
(pli) 4.1 2.7 0.4 6.0 4.2 4.1 3.8 6.2
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Aged peel to 5.9 5 5.7 stainless Ii Loop Tack (pli)

3.2 4 4.4 6.3 180 degree peel to 6.4 5.1 5.2 6.5
webtaicness steel' (pli) 180 degree peel to 1.4prtTRS2006/009852

6.9 3.7 stainless steel2 |i 180 degree peel to 1.2

1.2 1.4 2.3 PE (li) 180 degree peel to 2 2.1 2.6 3.0

PPZ |i Cold Crack @0 Pass Pass Fail degrees F PAFT

Kraft/Kraft 115 130 138 F) SAFT Kraft/Kraft 210 211

154 (F) Peak Stress 350 568 605 (psi) ASTM D638-4 E |

cl on @Hﬁ@‘k m 1IRample 1 (Eehipl xaftiple! [VEARpRO[ Ekarkple Efample

tggﬂ;@%};{sm ne8 1 2 79 3 \Aﬂlgk 1?mp:& ’%mdﬁﬁ?g [oa EAVA nvl7l?lat 275p
Afed fleel 5 S’ ®ID2DES08 Vihemscdat ed_4s et rr@bzt v2hanP 0.2 5.9

“iHEH np coatled usi|ng an |Agunef er  behch,top, sl ot|

“ihd%maﬁamaf [ 3041 As dgnonstrat ed <oove im ceftain
nts! incrleasind the neBt Jlﬂﬁl #3 of t0he |02 0.3

2
8%B%Ef(§y) has apositiveg effegtzon |lgpp tack and,on 27
Bﬁmﬁmm@hmFﬂertaln enbodijnent s,| ESCOREZTM | - 100
f \vle3 3

2008MR21 50! PCT/ US2306/1009852 5400 ahd 5415
3éaysommylat,12% mhnzr Hoop—t-ack and QN;T_ as chpp_ar ed to

«

(=ASASASI I ACA- A Ay -5

T\l}\\l/lng‘é;r&ga (ir 1%? ﬁl lo-:,'ii%lflg for twg \lzjvg]e Stéﬂ T,qglll §ratH1§ rga&f(': % room ter?perature before testing.
2 Wher dclRfeb ARSI Sg 4 A%lﬁxqatelr §‘e§e-°ha top sEMEcolEgher SAFT' s and age
better than polyners with mediumto high levels of
) ons show good aged
es- drest Formul ati ons based on pol yner
[3&1qamol Ba&a ohaw@rewmnﬁmd fSyrhdr@eRerify fitlulafiofHikahples 68-75),

enbodi nents, superior to HL-2081 which is
polymer of Example 30 was chosen for further adhesive formulations of Examples 76-78

designed to study the effect of

i) increasing the melt point of the tackifier and
ii) a tackifier with the same melt point that is produced from a slightly different feed

stream.

[302] Various tackifiers were tried in the formulations to see if there was any difference
in compatibility. The tackifiers chosen were a blend of EASTOTAC® H-130 and H-100 to
produce a 115 softening point and ESCOREZ™ 5415 for the higher softening point tackifiers.
ESCOREZ™ 5400 was used as slightly different feed stream tackifier. The results of these
formulations compared to a high performance, high heat resistance SBC based PSA (HL-2081
and HL-2053 from H.B. Fuller Company, St. Paul, MN) are provided in Table 17.

[303] Polymer Example 31b was selected for testing in two standard Graphic Arts
formulations (one with a blend of rosin ester and hydrogenated DCPD resin and the other with
all DCPD resin). An Industry Standard adhesive used for comparative purposes (HM-948) and

results can also be found in Table 17.
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considered to be a high performance, high heat

resi stance SIS based PSA. [305] The two graphic arts
wonroesuorso based on pol yner of Exanple 31b are PCT/US2006/009852

conparable to the industry standard HWV 948. In

certain enbodi ments, the graphic art formnul ations

provi ded herein have superior |ow tenperature

flexibility. In certain enbodi nents, the | ow

tenperature flexibility is useful in making freezer

Do SO o F PR RN Ebies B, ance 1 ¢

requi r gcxanbl¢ e DONPERGpV] Exyilple SUNGHIE Jlomple | BMARL|IHE2081 | HL-2053

t+t achinmnnt t ct HHZ—/ d 78 79 8 i
Pl TE At ‘2"ﬁ‘ proéedur gséonn] For t8he e amples in
Pdmmﬂﬁﬁac"g? 2000 g{anlhn1p.gg,of each ladhesilve wgre

31b_prepared in a high sheal signa Brrade M xer set| at 3p5
Kayddl OF. The adheshves \wer®: t hem%t rlansferred 1 ¢ a nglter
EASTOBEP HAWOR(325 Rs%and appl i ed| wi th |a rgson spiral [Spray
EASTORAP@H@HR ont 0 26%r ee strands of Lycra fhread| (Deqitex
ESCOREYA#0¢ ype 151) usi ng bhe et hod descrji bed ijn U $.
ESCORRgtant (4, 842, 666. After equwl (jbrating to|room
I55pafienper dt ur € t he 1 ap nati pns wWar &s% Nen 8k et ched to 969
?inVAUTEGﬁf@H extension and Tastened to0 a megl ¢ pirege oOf
t

IRGAN&%J'chb’U:rd' —fhg—ends—pith TEON Sjo'sg; ver e then ci

Ao LR hespgh yethyiaher b —a4d tihd>fext hoard
@3or@kaced |in an i ncubator_se 5% 16?57°T. KPer $%pdr 68 o160
SSFT four hqurs tlile tes] lboardlms renoved ang t he [per cents:
sAFECTeep—gat-cutgted—usi-ng—the formia—ni fﬁgLfi al—length -
) _mnus [final |ength |V|decf ni tial | emgt h tji nes
L°°1’Tﬂ‘i‘fbo Thi s net?hod i § ddscli I@éd m)re flully in US. 6.3

(pli)
Loop Taddl €©TTL 6,535,544

€748 -Conpgratve—Exafphe-AF——

6.3

-i

lsl(r)jde r;md H 418128 {from A_B. [Fullerl Conpany, Ht. Paul, MN)
stainfess Aol S§d 1O corrpare ’0 the>torjstruction aflhesi Ve 69 65
Agedpe&anpl @S 8I-B3 and| HC- @867 (fromH B—Futtet

stainless by any St Paul | M) ils used to conparelto the

I;;;i:af(?;?;' ¢ al_t_Ja;r;b,rcenL_é(_ampl &5 84 and(85. [B07] Pressures3
seneasaneh t i ve adtiesi ves Based &h Pol ynel Exanples 27 and 63

180 degr@@eclgey € [ DI e 14reS| sfank tj0 bfeeding at I207F fon gpe 37
Wt hanr—the—st nnr‘lnrjz:lr SBC. ?a_ﬁ_gl‘l adhesivel H - 2053

egr o 0
PE’ piyEXanpl ¢s 76- :?8 wer b |'éss af egted by plasticizer 23

130d€gff?1!°‘?@‘rf°at| on when placed!in cohtdact with 25 m1 _ yinyl 30

PP? (pli) . L \
Cold Crabigy T For—three—dpys—at—126—f—hanthestandard SBQ

degressthased adhesive HL-P053. |Exanplles - 101 %o pot®/ 102150
PAFT Kpi§r1fUS2006/ 009852 | 76- 78 nai ntjai ed | god adhesion t o
AT RGBTyt —amdont yHsuf-Fared—sight—t-oss—e—ephesi-ve
f)kSt strength The HL-P053 SBC based adhesivel|lost all df
(§;)A§9}s§;1§538q0he3i ve strength and becameexir éffel {y gomry af tler
Elngati@ @bk ONE day 1 N tNi s tegt. Constsuctian Atthgstye Botyd
gfgeg\ts tion Substrates land Equipnept d opay DH 203
e ok 2B ™Ri | enboSsed pol yet Hyl éne| BBA Btyle 17D (16.9 |3
3daysonyimyi)t Spunbond nonwoven [ACWHTEler nogelr 39p0 107TPG 5
120F  ~ 14 ~v | Nar dson—mp | CECHE- l\/Dﬁ?(‘YF Dray VST e

TTeT tbl TNOUT OO

‘Whenwedag{@t,ﬁélmh,g,dnodul e .018 spiral spray nozzle

? When machine coated using an Acumeter bench top slot die coater.

[304] As demonstrated above, in certain embodiments, increasing the melt point of the

tackifier has a positive effect on loop tack and on SAFT. In certain embodiments, ESCOREZ™
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May Coating CLS-300 coater |am nator [308] A 2000 gm

sanpl e of each adhesive fornul ati on was prepared in a
weigvaobisade hi gh shear m xer set at 325 T. TReT/US2006/009852

products were then transferred to an Acuneter Mde

3900 10 PG nelter for spiral spray application

bet ween pol yet hyl ene fil mand nonwoven fabric. Al of

the adhesives were applied onto the polyethylene

backsheet and then | am nated using 30 psi n|p

. Th b
3400 Bl B o b R o B AL T et A STOTAC®
counteipaits. WRicghdin @bbdizheS/PAYmad Mi@AETBRERI ¥oRBRs fﬂlédﬁrﬂa’s‘ 3%1eed less,
The ajr flow and nozzle height was adjusted for ea

have higher SAF "2 74 4getbﬁ‘éerl§'&ﬂtpo|!ﬁ6§@$ wiith nzgiumiohigle leypls o&blockiness.
The f&ahllfiofs sﬁ’éﬁvsgdblat ?{@peﬂ— Qf '1?%' ﬂésn%%?n%l%on@%%&ed on Polymer

rated on a 1° Berng a per
Exampk@rﬁ@ehweup@:ommqs @hﬂe toi and ig wthlreeigbaochmaﬁts aupatud tciHb,eZOBg which is

consiferi %R Bl I?l'ﬁ%cgﬁggﬁ%t el @F%&E%sacf Bnustry

d dh es 8 al o arative
SRS, B RL 2Rh3 0 YE EBLEL r
to the Spdusay stSpdaay HRO-0413. Tﬁ&feﬁﬁlﬁ ef‘xﬁ@@ﬂneﬁﬁethﬁ %ka}fﬁﬁ%@mﬁﬁﬁlatlons provided

| am nations were peel ed apart using Mass sli
heremptgjé(p supegigr low tg@perg{ureaﬂ%@fltyr dn éertafm embodipigets,/ the hm emperature

flexibafigl 1std§@fuﬁmerﬁ§gxg%fr5€z@@ rﬁ&’&ﬂhgsqgeso‘fﬂier&nz&nﬁo%ﬁl%%ﬂ égﬁé@ polymers

eriod. For uct 6 constructs were
find u? ihy véhess plgssicisfer tehr@taeceaw esquired (lilkebondieg vinyl mbgtramast)h t he
standard deviation. Initial peel nmeans peeled at room
Elastie attasbmanttess pprfcedure equi | i brating at room tenperature
for 24 hours. Aged peel neans aging the bonds at room
[30@nper Bentheexapplédn fi‘ablesl8120@ﬁ ghen Batéloss oifmh\&\ﬂﬁé@ﬁvea@e prepared

i P B b0 95 LEPER 8L S e e oM e
set at BfintFsant &pplﬂa@ V{mthJaE Noﬁlst%uaﬁMa}t %@fém%rﬁ@ tHR&k dtfARds of Lycra thread
ructgle)l n. a chanber set for one hour and

(Dec1t6§ g«i?(? ﬁ'@etl Hsitg theymethod dqsggbqa&gn 21587t 4:842,666. After equilibrating
to rooMGEdih b2 RR6HE %ﬁﬁ@uon?%&eché@stre@’l@@g @gggpgla&gﬁnsm&gnd fastened to

operties for adhesive exanpl es
a rlgl(%é%ﬁ?mféa keard Eheends By theelasti@weiebemdue tlﬁdu@&hd\ﬁolyethylene film

and tht"tesgl;t%ﬁd gl% %515 éﬁ %ub%& s?égiﬁtrl Ogéi%b %%10%d)%|£%l9'&18prs)é$mtest

board »@s Q@i@@d and thE&Sr'Eéﬂi/&&ep)calbh]hféﬂ RisiBQ tbfolrul&O Initial length minus

final IR RAEN BY dhielammgtiimec ity ahiesheled baketrrbrs aom gy in U
Patent3iBH, S4R. 4896012 99U rdReANe EkdmpRAark908 138 400 B BOFuller

Company, St. Paul, MN) are used to compare to the construction adhesive Examples 81-83 and

HL-1486 (from H. B. Fuller Company, St. Paul, MN) is used to compare to the elastic
attachment Examples 84 and 85.

[307] Pressure sensitive adhesives based on Polymer Examples 27 and 30 are more
resistant to bleeding at 120 °F for one week than the standard SBC based adhesive HL-2053.
Examples 76-78 were less affected by plasticizer migration when placed in contact with 25 mil

vinyl fabric for three days at 120 °F than the standard SBC based adhesive HL-2053. Examples
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325F cP 12200 9820 5100 1575 12200 7210 2850 350F cP
6700 3125 1050 1840 Coat Wight sm6.2 6.2 6.2 6.2 6.2
wOQo®003B0 Pattern Wdth nmm 20 20 20 20 20 6. 4P6TAISB004/009852
Target adhesive flow (gns/mn) 18 18 18 18.9 18 30 30
30 Actual adhesive flow ns/mn) 18.8 20.4 18.8 18.3
19.4 22 25.2 25 Webspeed ft/mn 522 567 522 485 513
366 420 417 N p Pressure (psi) 30 30 30 30 30 30 30
30 Tenperature (C) 150 165 165 150 150 150 165 165

e Lo . ] i ght.
7678 din B £3 RS i, e Mool oofl iR aSsy 'S cifieivg scength.
The HL-2052 SBBbased adheSivé losPallrpf W@‘hé&i{f@stﬁeﬁgﬂh)ana aécamxﬁ%ely

38 81 228 ,282 9 Pattern Rating (1-10) 10 7
Eumy eé"“l"&%é%@ 187 240 2 165 191 280 199 205 3

183 185 196 189 199 4 213 183 238 230 252 5 200 170
279 206 297 6 ~2P8UUCS BamidPrepayatiaige | niti al
Peel PE to Nonwove 230 1 100 59 24 2
100 48 21 3 90 60@%%?91%2%%@%%&3%@&5 100 52 21 6 87
49 20 Aver addopay®@Be93 940 B eprbossed palgethgRnd 39 92 155 2
122 - - - - BBAS186717D (164 &) spanbbrié nonwoven130 - 103
VO 2006/ 102 VsQnRETFMIEZOIIBOA0IEDReltérxampl e Conp.
Exanpl e Exardrdsanlmode]l CWEO5-M2RCXE Spray System

Nordson single module .018 spiral spray nozzle

May Coating CLS-300 coater laminator

[308] A 2000 gm sample of each adhesive formulation was prepared in a sigma blade
high shear mixer set at 325 °F. The products were then transferred to an Acumeter Model 3900
10 PG melter for spiral spray application between polyethylene film and nonwoven fabric. All
of the adhesives were applied onto the polyethylene backsheet and then laminated using 30 psi
nip pressure to the nonwoven fabric. The web speed was adjusted based on the adhesive
through put to obtain a coat weight of 6.2 gsm at approximately 500 ft/minute. The air flow and
nozzle height was adjusted for each adhesive until the best possible 20 mm wide spiral pattern |
was obtained. The spiral patterns were then rated on a 1-10 scale with 10 being a perfectly
concentric pattern with good edge control and 1 being a very poor spiral pattern that appears to
look more like melt blown than spiral. A SIS based industry standard adhesives (HL-8128)

along with Comparative AF based are included with the inventive samples.

Spiral Spray Bond Testing

[309] The poly/nonwoven laminations were peeled apart using an [-Mass slip peel
tester set at a peel rate if 12 inches/minute and the average force recorded over a 20 second time
period. For each product 6 constructs were peeled and the average of the 6 averages recorded
along with the standard deviation. Initial peel means peeled at room temperature after
equilibrating at room temperature for 24 hours. Aged peel means aging the bonds at room
temperature for 24 hours then 50 °C for two weeks and then equilibrating at room temperature

for 24 hours and then peeling. The 37 °C peel means conditioning the bonds for 24 hours at RT

and then placing the constructs in a chamber set at 37 °C for one hour and peeling them at 37 °C.
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Exanpl e 81 Exanple 82 83 AF HL-8128 84 85 1486 3 137

157 161 177 186 4 130 149 153 168 135 5 154 161 569
wo02006li681506 128 165 457 134 190 Average Peel @1aBk00RE09852

to Nonwoven ( 132 153 314 151 162 [310] As

dermonstrated above, Exanples 81-83 all exhibited good

viscosity, sprayability, pattern rating (10 being the

hi ghest) and good average and aged peels at 100 OF as

conpared to Conparative Exanple AF and HL- 8128,

i ndi cating that these materials would be good

ﬁggitni%ﬂﬁtl _ adhgglves Exaqrgtpq efgr;aqhglnszé) Ish%!@q;l 85.

ol
N ¢ " T CTIC cTI
increased with aging at|&@&eOF tdgi ¢ati ng bEdate | Exengey| HL-
be nore Damfe g p Bumlefhy 8use | atAfhot He-Hgm Shaperdf urp 1456
0

pPolyrgiEekmblé ghelr t enperat @t es|suéh gs 100/OF Higdte 1

PolydldSfamelep/ €] SEOW | lting behavior of Poly 25
atinfipcanpb e 30. Table 19. Fornssl afli ofts and priopertipes for
kya@ahesi ve lexampl es 865 87| Exanple 86 Exanpl es87| 15

easto@AoIBborEXanpd e 81c s25 Pol ynerl Exanpl e 31d 25 aydol
easfIThcadbizdd| EASTOTAC(r) - 1400R 50 50 EASTOTAC(r)
escotraegR | RGANOX(r) 1010 (.5 0.5 HBroogkfielld Viscpsity
RooWe iio( CPB) 46900 15800| 3¢5 H (eps) 10500 3400
BrookfAPPidkosit) AL D 6880 Toop Tagk™ Pli| 2.3 2.1 180 degfee

P@%&Eﬂ (quE > 4I8J5I,QI T Z200%6 1. }%&h,?gfﬁgf g?%g [ ozg(P E | Plbgo | 'sms

:

180—tegtee peel—t0 PH ) SAFT Fl
_Mwb,gn_mclu-nlézo‘bo:t S8yl R ar Asf?m + B0 pendl 280
tpprehot die coatler. [311]s7Pabl e31%9 |shews| t hat { he 1840

Coat MGV € aroperti es edsi Ng b0 [pobynmar ssawi 1 h Pohe| sate 30
Pk @) JENSiiy but i th dif f erend nel i ng behavi o+ ag 64

Targ® Wigpsina flawn Fi :
reg v fen i ogures |11 and 112, with Pollyngr | Exgnple glc| 4
Aol St dow P oat— g g gttrve—V mPp aks—a TO08Cand

emehihy C and Pol waer | Exanplle 83d havisng sharper2neliti2hgy | 25

webldRd @MinOr W t B2a el tsézng |pobaat jat 48317 Gi3 Bot Bésanpldes | 417

Nip Presshi@@si) 30 30 30 30 30 30 30 30
Temperature (C) 150 165 165 150 150 150 165 165
Air Pressure (psi) 6 21 10 13 17 6 8 6
Nozzle Height (mm) 50 50 50 35 25 25 25 25
Pump (RPM) 2.4 24 24 2.2 23 32 34 3.4
Pump pressure (psi) 194 185 397 388 108 228 282 190
Pattern Rating (1-10) 10 7 8 9 9 9 8 9
1 189 281 265 187 240
2 165 191 280 199 205
3 183 185 196 189 199
4 213 183 238 230 252
5 200 170 279 206 297
6 193 153 409 220 188
Average Initial Peel PE
to Nonwoven (g) 191 194 278 205 230
1 100 59 24
2 100 48 21
3 90 60 24
4 88 49 18
5 100 52 21
6 87 49 20
Average % Creep 94 53 21
1 120 132 139 92 155
-2 ol 12 . -85 |- 402 -] 176 |- 130 _
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WD 2006/ 102150 PCT/ US2006/ 009852 when for nul at ed,
showed good viscosity, indicating the ability to be
weaepplsegisat the application tenperature of 308CEUS285009852
F and good | oop tack, peel to various substrates and
SAFT. [312] As denonstrated above, enbodi nents of the
i nvention provi de adhesive conpositions which can be
used as a hot nelt adhesives or pressure sensitive
adhesi ves. Some adhesives nay have relatlvely hi gh
SAET ‘:S..F erat-ures—ot her—adhesives Tery Irave Tetmativet VY
hi gh peel| adhesijon; sti hm@bh=r&®ﬂh93|ve< mﬁyekaV@mb e
rel ativel|y=geed | &peRatfire resi’St ap@e® |cofseduent I y),
t hé adhedi vé¥ can b uspd'to—rakdtabdfs—tapes
didpers |decd# s | cadbs | cd¥tohs1%%¢ ¥ avs e
devi ces, |badffages My gi n¢559pr bt sl E8c !l Thay
al 0 be used2§ or| bok Ldffi ng. 40 cetPailn
Qg‘;fgﬁgovenfﬁent s, ;4 he| prgssul e ;sensi tive| aghesi ves are
freezer grade pressure sensitive adhesives. [313]

Whil e the invention has been c |be fth respect to
[318] | i miAselemensitsisd abpve, @%@aleﬁéﬂ% lteﬁlél ¢ ‘?in.VéSCQS‘&

sprayalg ?%Pﬁﬁr}rgafng? E‘E rRodE HFg‘HEstﬁ:i]ﬂLﬂo@d ﬁ@éra’\%ﬁ‘an@tagéd pagtsed 100°F as

nts of the invention si ngl
compaediio fompatativsExammyle s&rnd Hly 8125 1r¥§lpqat11ag@é§tﬁ1§sedpat@r|l?és would be
ention, l.n s [
sood R R it FOREP R el S0 e bR EATRAR thioRfe Shavior i
that thé’fpé’lil ireraskdheitieaging 4t 00 'R ardieribg thatrie ntay be nivee advantageous for use
nposi ti ons or t hods do not
ot bothgaB B pSTaNTe A e s e i By Fiths, 88 fgpsc curve
showi BRIcRIn3heRBAGH IT PolyMih Eﬁamplesoand modi fications from
e descri bed enbodinents exist. Finally, any nunber
d' scirgsgedo, h%r%uﬁt@ﬁ@&ﬂd%r@;%rﬁ@%i 4dheslvé exarRyids 86-87.
appr oXl ma rprmr [2XNIN heot har t-he \Anrrl " about
or "appro<|natelv is used ilxeisssr i hifoeBle dunber
The appenfefgiméEampsstt nt end tjo cover jall thos
nodi fi cat | edyser@Repyadi ati ong as fallijng wisthin the
scope of {Rfiwidivention. -109 WO R006/{102150
PCT/ US2006£Q09862+100hat _is dl ai med i sl 1.50A
conposi t i PR.eOARS b1 g: (1) |at | east jone
ethylene/am@ ®xbRoth Nt er pol yrper, osherej n tde

et hyl ene/ @ k%[dl\,gcos@ BERERYL Y MEr jgodbd) NasisgeoMV M from
about 1.7

1. IO about D5 s [E@STos@Ne el biohg poi nt,
T,,,, in degr€€§‘C€F@3&§”wgnd a.densify, e¢ho I'N

grai ns/ culy Lo qu[lﬂ%ﬁer mnerelrhgne nunmey4 cal| val ues

=Y
A
n

T

d T
D P

IR R o, P
fromabout-—‘al‘Qﬂ%f’E‘?aee'mmJE Pﬁ 5,kaﬁu TS ula?qéferl ed by a
heat of fdd0gpreepeelqRe @ = "l g o2yt

gquantTty, AT,
196 .

in degr eeg S| €) s nlaf: nahl ac  +¥7

di ff er ence “BETTRENR i uping ﬁ“é\?fmeﬁ%lﬁmh ti”;f’l(sré‘t:dle Cofbﬂ Re
I 1 TAF same
3 ?] aﬁz&%ﬁg;f Vl%ov¥ Eﬁl&h dg@\ﬁﬁggb %Ijﬁgs %ﬁgﬁd gﬁ ané}.L Wah urf

overall @eds&9 BuNvith &1fﬁ2en8 ﬂnettmg béhhvjorea tskowi imafhglzresr bl arddeupmhd’olymer

1 o o
Examp?eOS lg hgvmg a broad melting curve with peaks at 108 °C and 40 °C and Polymer

Example 31d having sharper melting behavior with a melting point at 117 °C. Both samples,
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AT > 48C for AH greater than 130 J/g , wherein the

CRYSTAF peak is determ ned using at | east 5 percent of
woOhesciomsbat i ve polyner, and if | ess than 5 pectaskooe09ss2

the polynmer has an identifiable CRYSTAF peak, then

t he CRYSTAF tenperature is 30C, or (c) is

characterized by an elastic recovery, Re, in percent

at 300 percent strain and 1 cycle nmeasured with a

conpression nol ded filmof the ethylene/a ol efin

nt er and .has. a.dgn

Wwhen %Qﬂ’t‘ ?‘t%gt %‘Pwe@\ﬁ%qde‘fl?fof“% rﬁﬁ“f@ ﬁigla%ﬂ\%F uEs gﬁ é‘%i%e appljcation
tempel%ﬁfré &t 3oot°pe 50/°F @il Bebd l@b}?iabl@,rrﬁ:bll tp vafi@ss substrates and SAFT.

ethylene/a-olefin interpolyner 1is substantially free

3R] 2 CAO&HidnsikedatRas@aboBinenddekhd B bh providd aihedtas

a nol ecul ar fraction which el utes between 40C and 130C
cmnmmh@nSWhmh@mibhmﬁé@S&bPH@ﬂWW@FﬂV%HHﬂ%%WgFP?@HWFH'Wﬁﬁ?s Some

i Qenly : nfa hate relativel
adhesiyes may lga%% é‘?@% nﬁﬁlﬂgh ER'F‘T tﬁrﬁg RS, t?&%ﬁ%%%g ; ag e relatively
high péﬁ Iadkmioat kil ether adheswep olayrheve relatizelyigond temperatigre D@t%@éﬁ

consy SR B GRS B o PO AL A o

trays, fn@&i@ﬁlﬁﬁbﬁé@? baﬁtﬁgesi ResieRodiRIDAONEhéEJanaikd Healsechfon’ed)ctk
i ndex, densi t and nol ar conopnoner .cont ent

bindingh &n mrberplgﬂ S, , IR Rrﬁqurelsgn%té gsiygs apefLgez ilcf? réssure

. a-olefin interpolyner; or (e) has a storage
smmﬂﬁ%%&#%@@ét 25C, G (25C), and a storage nodul us at

[3@ (1 50 )hglg: (a%q}lven\#aﬁ h&d Bteh lagscflﬁéd @nﬁ)fesﬁ:c@ o himit&d réqniber of

e range o about 1:1 to about .
embodim@nts; thy speciflcfeattres nﬁorte@mmothrmnt stouldnimg be etiilerded foghest

L

invenf@6i IHBbhE BAAbEdNRhLs, the compdsiticie gr methofeingy inslude ammgemus

compm Ip% %ﬁys r\’pgir\gggor}gfln’%ﬂ%rnglr}g ee?tg% c&er %tﬁ,gﬂ?e cgoer?%o(gltlons or methods
do no{rﬁl:lﬁﬁé QRS sﬁbstMaHy &e8oP dny émuﬁﬁﬂdr S'tepl hdenBfrdyated librein.

OSItIOHO calml wherein th

Varla@@ﬂswmé evlificofiesifrorn Hiealeprsibpdrembediments Nl NinalboyaBRheT
dlsclofs%d }iletrgln %‘%&% bg’ 895159&91 th gnecén gg@%hﬁ{a'tez ?&amesé‘ of‘@/ﬁéth&fthe word

ta quantit
"aboutlegr"egRoGalatilylSs dmll im deiscablng fiee verhser "ﬁhﬂﬁp@e@ﬂeﬁfc@ﬂl@ﬁ tgend to

ween and..t.h I
cover 0 RGO RIS AEHOTHAI YRS B PRI e iopeshe i entoh
the followi ng relationships: AT > -0.1299(AH) + 62.81
for AH greater than zero and up to 130 J/g, AT >_48C
for AH greater than 130 J/g, wherein the CRYSTAF peak

is determned using at |least 5 percent of the
cunul ati ve
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polymer, and if less than 5 percent of the polyner has
an identifiable CRYSTAF peak, then the CRYSTAF

waQ Mpe2aiure is 30C. - 107 WD 2006/ 102150 PCT/US2006/009852
PCT/ US2006/ 009852 4. The conposition of claim1,
wherein the ethylene/a-olefin interpolyner is
characterized by an elastic recovery, Re, in percent
at—-300 percent strain and 1 cycle nmeasured with a
conpression-nol ded fil mof the ethyl ene/a-olefin

hnterﬁg{lé{mr and has a density, d, in grans/cubic
wherein the nunerical values of Re and d

IS fol |l owing rel ationship when
ﬁ %%@Oéﬁﬁpé?‘?lﬂm??ﬁ ‘erpol ymer is substanti aI I y free

a Ccross- sg Re >1481 629(
% R 3 Chdpreq e GRS B eodlein
1nterp61 mEe and d satisfy the follow ng relationship: Re
491-1629(d). 6. The conposition of claim4, wherein

t he nugpriqpk aml/}&??roﬂ{ atfdat BAG Shoup 8k a?tfléés@&ﬁ meltmg point,
following rel ati ‘onshi Re >1501- 1629(d)

Tn, in dogrpersCalsion and a densityn i in gamsisiibic pﬁélmﬂtﬁm‘wh@g}m thgmtu@g‘lcal
valuesoJ{ gR fmﬁgfgﬁasp%ga ks&irelaﬁmfskﬁ}xl owi ng relationship: Re

osttion conpr|3| ng: (i) at

| east one et tfﬁyl 628623?194%#'?@7%?% ner, wherein the

et hyl ene/ a- ol Bf ter (ar) a m)l ecul ar

fracti t
[ract! g WLEh LM SRuPalie) 40C,pd AU0C NS (e by
heat of fuaibh' /QH n|i133/§, a’;hdbi et qhadie AT, irbdeghe@a Sklsths Mefiabdladifie t O
an aver&ge bl ock i ndeﬁ?S reat er t ha

tempeﬁa&re dgﬁaer\sﬁb%ve%%ttallﬁs An@eak angdhesa tpea
whereﬁll' tﬁct: ﬁurgéirldap{)aluwf IX'T’ angrmhﬁfe tﬁ@ﬁ?ﬂo@ﬁ%ﬁ:laﬁo&hﬁ)@d (ii)

| east one tackifier. . he COfT'pOSItI on of claim1l

I h
‘” Rl socar PERCETan ok ?‘?ﬁé@?ﬁ”{@iﬂ Rt BEPQUTy T30c

vvhen fraction g 8U§E(E%Hg%g§rm%;9@g 102150

PCT/ US2006/ 00 aracterized’in that the

wherefrl trﬂg gkt%h h%e%knﬂ at O g%[ 15 QA %gfbe?to(ff R ¢ d]nﬁﬂgﬁve

a conp e ran
polymet layd eriess lthmammeymeﬁthé palgiioimsah udantlﬁablb ERWESHIAR preak,

then tﬁ%ﬁﬁ@%ﬁé&%ﬁfﬁﬁé&@e n sai d conparabl e random

(©) is characterized by an elastic recovery, Re, in percent at 300 percent
strain and 1 cycle measured with a compression-molded film of the ethylene/a-olefin
interpolymer, and has a density, d, in grams/cubic centimeter, wherein the numerical
values of Re and d satisfy the following relationship when ethylene/a-olefin interpolymer

is substantially free of a cross-linked phase:
Re >1481-1629(d); or

(d) has a molecular fraction which elutes between 40°C and 130°C when
fractionated using TREF, characterized in that the fraction has a molar comonomer content
of at least 5 percent higher than that of a comparable random ethylene interpolymer

fraction eluting between the same temperatures, wherein said comparable random ethylene
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has the sanme conononer(s) and has a nelt index,
density, and nol ar conononer content (based on the
woholseropsbymer) within 10 percent of that of tReT/US2006/009852

et hyl ene/ a-ol efin interpolyner. 10. The conposition

of claim1l1l or 8 wherein the ethylene/a-olefin

i nterpolyner has a storage nodulus at 25C, G (250,

and a storage nodulus at 100C, G (100C), wherein the
ratio of G (25C) to G (1000 is in the range of about

imterpetyhel fos e ing Foond s i R RERH IngPP i Bpdada” >
comonmlm}nOsnténthasedlomtlesﬂiMQpcﬂﬁﬁ&D Wit Hdeeseny 6f thararas ti on
ernD astic marking conposition. 12. The

ethyle%/ﬁﬁ OO} i m 1 or 8, wherei n the a-ol ef| n is
styren propylene ne, 1-hexene, 1-oct
4- et h@‘b -1 -YseAsErRee Wb@rﬁh%ﬁ@ GiC§€Qetnd 2 storage modulus at

o1 I. o

100°C; G5('1g7(§| ?ﬁ%tgeﬁl%? tﬁcé rgtllc?nof?@*(@s @?Ed Vﬁg%éedaéf ﬁﬁé thejrg’ltﬁe;q?gkr)ont L1

toabopkdeand in the range fromabout 5%to about 70% by
wei ght of the total conposition. 14. The conposition
ofi)c| adtdeast ane t&kifidmer ei n the tackifier has a R&B
softening point equal to or greater than 80C. 15. The
cZ)nposTltd ampofitioh af chaiin brwireif ﬂreteﬁgﬂere[mqﬂeﬁls intgpalpmer has

aM /I@]I‘j' g Tom %ﬁ%yéfz % tt%%? gc\ﬁineél%th(?ngﬁnq?%& o St b@ggrgef:s Celsius,

and a Sdnaby Idi, ﬂﬁgrsms/cﬂﬁé Osndiftieter OXhdRéifl AR Mumeribl daﬁfe§ of T, 8 d
ai ds, cou agents, crosslinking agents,

correspopdrty thef ons §5l vents, and conbinations thereof. 16.
The conp05|t|on of claiml1l or 8 wherein the
conposi tion hds 2a83Har 18236dst bH284dX ur e t enper at ur e
(SAFT) of at least 32C. 17. The conposition of claim1l
ot 8, Wifesorinesitine ot daigbbiwhessin thesthylens-glefn interptipmptiras

oA RIS ey Bl odl A

and a d;qbtﬁplggmttty,oadf ol dcgrmsrﬁehlurdeﬁned/\tsethetemmfwne drf&oesicé between

i rrelt ad t h 250) of th t I
the il 350 B o RIS A ARG e gl valfsn AT
and AM haQ6thPdollol8ng Eiioashigosi tion of claim 18, wherein the

ratio of G (25C to G (75C) of the hot nelt adhesive

CONPOYNT + AN AAMPAERARDWr AH Areher 4aR Uéro ha@ud to 2 /g he

conposition of claim 16, wherein the conposition is a

hot melt adhesi wg aupgtC HhSHSMaler Mant RO JHOt nel t
adhesi ve conposition is greater than 82 21. The

where QAP ORIYISTNF Sk ¢ dkdinided udhe %ﬂe&t@%r&m &dn%ativ% a
pressure sensitive adhesivé and t

polymﬁrr eadifless §wnJinerepat efdherelymerdvapn sdentlﬁatbl¢ §R§(r5éfaftFeleak
then tHeNBLY @F AR %ﬁ%er&tﬂre%g%"&
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22. An article conprising a substrate coated with the
conposition of claim1l. 23. The article of claim22,
wohersgiomsbhe article is a nedical device, a bardagms2006/009852

or a hygiene article. 24. The conposition of claiml

or 8, wherein the ethylene/a-olefin interpolyner has

a density of about 0.85 to about 0.88 g/cc. 25. The
conposition of claiml1 or 8, wherein the

ethyl ene/a-olefin interpolyner has a density of about

0 86 t c sitron of c
Yor ot onassitof f2eof sy ikt HERERIRRE LR B pame:
charadhex&ed byreh tlastivcexovefy, Repintpefrefittat ab@plércévﬁ s@did Qndfl Bykil@S
ositio erein

measu R 6ROt HpAT P s ol eirierpelifase apd hos o
densﬁﬁ,bp lyﬁ grifhs/icObia Reimed, G/ﬁérglnrﬂl@hﬁlﬁe?lcalz@alue-g%? R‘é %ﬂ@@%&ﬂsﬁ%e

of claim1 or 8 wherein the ethyl ene/ a-ol e
followni!ﬁ @}qﬁl@n%when ghylenekealefin interpplymse 1sfs|ubmrabam freq 084 ¢ross-
Yle. 50% by wei ght of the total composition. 29. The
onposition of claim15, wherein the plasticizer is a

mneral oil, liquid | on a conbi nati on
thereof. - 110 RM%?%E%)‘

5. The composition of claim 4, wherein the numerical values of Re and d

linked'

satisfy the following relationship:
Re >1491-1629(d).

6. The composition of claim 4, wherein the numerical values of Re and d

satisfy the following relationship:
Re >1501-1629(d).

7. The composition of claim 4, wherein the numerical values of Re and d

satisfy the following relationship:
Re >1511-1629(d).
8. A composition comprising:

1) at least one ethylene/o-olefin interpolymer, wherein the ethylene/a-olefin

interpolymer has:

(a) a molecular fraction which elutes between 40°C and 130°C when
fractionated using TREF, characterized in that the fraction has a block index of at least 0.5

and up to about 1, or

(b) an average block index greater than zero and up to about 1.0 and a

molecular weight distribution, Mw/Mn, greater than about 1.3 and
(i)  at least one tackifier.

9. The composition of claim 1 or 8, wherein the ethylene/a-olefin interpolymer

has a molecular fraction which elutes between 40°C and 130°C when fractionated using
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TREF, characterized in that the fraction has a molar comonomer content of at least 5
percent higher than that of a comparable random ethylene interpolymer fraction éluting
between the same temperatures, wherein said comparable random ethylene interpolymer
has the same comonomer(s) and has a melt index, density, and molar comonomer content
(based on the whole polymer) within 10 percent of that of the ethylene/a-olefin

interpolymer.

10.  The composition of claim 1 or 8, wherein the ethylene/a-olefin interpolymer
has a storage modulus at 25°C, G’(25°C), and a storage modulus at 100°C, G’(100°C),
wherein the ratio of G*(25°C) to G’(100°C) is in the range of about 1:1 to about 9:1.

11. The composition of claim 1 or 8, wherein the composition is a hot melt
adhesive composition, a pressure sensitive adhesive composition or a thermoplastic

marking composition.

12. The composition of claim 1 or 8, wherein the a-olefin is styrene, propylene,
1-butene, 1-hexene, 1-octene, 4-methyl-1-pentene, norbornene, 1-decene, 1,5-hexadiene, or

a combination thereof,

13. The composition of claim 1 or 8, wherein the tackifier is present in the

range from about 5% to about 70% by weight of the total composition.

14, The composition of claim 1 or 8, wherein the tackifier has a R&B softening

point equal to or greater than 80°C.

15. The composition of claim 1 or 8, further comprising an additive selected
from the group consisting of plasticizers, oils, waxes, antioxidants, UV stabilizers,
colorants or pigments, fillers, flow aids, coupling agents, crosslinking agents, surfactants,

solvents, and combinations thereof,

16.  The composition of claim 1 or 8, wherein the composition has a shear

adhesion failure temperature (SAFT) of at least 32°C.

17. The composition of claim 1 or 8, wherein the composition has a 180° peel

adhesion to a polyester substrate of at least about 100 N/dm.
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18.  The composition of claim 1 or 8, wherein the composition is a hot melt
adhesive and the G’(25°C) of the hot melt adhesive composition is from about 1 x 10° to
about 1 x 10° Pa.

19.  The composition of claim 18, wherein the ratio of G’(25°C) to G’(75°C) of

the hot melt adhesive composition is from about 1:1 to about 110:1.

20.  The composition of claim 16, wherein the composition is a hot melt adhesive and

the SAFT of the hot melt adhesive composition is greater than 82°C.

21. The composition of claim 16, wherein the composition is a pressure
sensitive adhesive and the SAFT of the pressure sensitive adhesive composition is greater

than or equal to 12°C.
22.  Anarticle comprising a substrate coated with the composition of claim 11.

23, The article of claim 22, wherein the article is a medical device, a bandage,

or a hygiene article.

24.  The composition of claim 1 or 8, wherein the ethylene/a-olefin interpolymer
has a density of about 0.85 to about 0.88 g/cc.

25.  The composition of claim 1 or 8, wherein the ethylene/a-olefin interpolymer

has a density of about 0.86 to about 0.875 g/cc.

26.  The composition of claim 1 or 8, wherein the ethylene/a-olefin interpolymer

has a melt index of about 5 to about 50 g/10 minutes.

27.  The composition of claim 1 or 8, wherein the ethylene/a-olefin interpolymer

has a melt index of about 10 to about 30 g/10 minutes.

28.  The composition of claim 1 or 8, wherein the ethylene/o-olefin interpolymer

is present in a range from about 10% to abut 50% by weight of the total composition.

29.  The composition of claim 15, wherein the plasticizer is a mineral oil, liquid

polybutene, on a combination thereof.
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