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PCT/ US98/ 07655 _ C POLYMER COMPCSI TI ONS HAVI NG
| MPROVED ELONGATI ON The ,subject invention is directed to
pol ymer coMb¥466%hs having i nproved el ongation. In pRCITUSIP/ATESS t he

subject invention is directed to polynmer conpositions which conprise a

uhi ch has 3 1 ow ol ecuf R ERERMERNAGHY Eﬁ”ﬁi@@ﬁ#‘éﬁﬁ%@%ﬁm ystalline

melting point th hono ene substant i al | eal. ethyl ene
pol ymer, and a aﬁ'le f% nu"(g:) emﬂ: <ﬁ) &ngﬁﬁw omposlac')5 avmgnp% vedelrl {1 'fhyl ene

pol yners haamieplay, theombiedt ylVbrmss is ﬂh@wd & [OlytRr epimposjtiony ‘]’hlc}’p‘amp’“@ a h«andgynebu;slmear
than ? y lopsquszQ‘y(iﬂLz@ '&tﬂrlene n?e r, Ax%wﬂuﬁﬁﬁs d16% ﬂ)chtﬁg Qeﬂl’lﬁgi whitH has 258 pDSt

preferab ess than O ave el ongati on properti es,
that is, suchystaliinemeltingpoist taﬂgbahoeﬁseaeoubh@aq@ maltnn'&' linggriethylenerpglypyes angieand
hi gh degreegu@éatmgagem st ress before breaking, with the degree of

I t h d
decr aases. Powoy diemoRas aatsepry e sdam o Sen b e etenbeisscion
properti est Ioaokg/entn-’n lpghalrgbly less than 0.890\efxind] dntl r@stiprefoedblydess thixp0.880gad ] Imve good eased
upper u e
; gﬁper 3 ﬁr esm?g% Bl Ghal % QJh%?L b{:ﬁft‘a@g @Q%@‘t{rﬁi?‘;nd‘iﬁé’a%hx ptlé Fvﬁﬂan&’{}éh dogressof
and | ow onsetespbefare hreakinig] withethe dmre@ efiejongation preperties mcreasma esrthecdensity of thepoafrner
hombgeneous 4l Oyds CREweeY m&{g&em@%%eqmgﬁa% h;vx,glm%xohgsa& Hopertids GG 1

it may be desi rab ' end therew er crystallinity :
material, sgoFales fﬁcﬁ*ﬂndﬁ‘?éfmpé’éﬁg?"?“? m&emaem&awgta ly h‘gh onset pfsrspiallization o
traditi onal thipératutdoVeVEr whil e the addition of such a hi gher crystal linity
mat eri al _may er use te at ur rovi de a hi gher
onset oﬁscr yst al I”q°f8??°8f??°?f§’r$%‘?°8'f‘l‘fg usq tfm@mn@si" sefo %P'dﬁ]? UGR EBPEM B U

| oss of el orbdctetsticpf Iqnevgtrieas ethylene polymers having a denkitoless thian 0. Btmhhsﬂ% ymapbd d find
great advanty

Gse t emper al gsg}g%xé gn%&&% zﬂ{S e]@glsnlfr);skaﬁﬂﬁ%)ﬁ?} r?h?a#ﬂ!sea J@\APJ&E}% ﬁmﬁ'@@&‘eousteth ene
retai n favorpelynerosp BPWPIW -akiowever, Whl edcknmamnemmr ¢W&ta}'mtbmwmi|m@land

hi gh degr eesnRhisetidpss umweemwﬁa{sﬂome ¥ibePorkss oﬁé?ﬁﬁﬂﬁiu%ﬁi éerul@flt causes a

honbgeneous ethylene yners having a density less than 0.9 10 g/cnferr]
25 20 @Btde‘ﬁ‘éﬁ“i“s&’d?f&ﬁ%@?%?ﬁ%l ng hormpgeneous |inear or
substantially |i nmasge uehb;stryzwmwﬁlmfﬂvmempolymer cfnﬁﬁdsiﬁ&[s vdmﬁwm f&veRble Gyper

i nstance, WD 97/ 3392 921 and 94/ 10 ot .melt
adhesi ve forMufaRY g‘ﬁ iﬁ?’b‘f ¢ Wta%#i%}/egpg? s’§ 5?3/\?" P%’ﬂ?‘é‘g?atit
woul d be dedrelaipidahefabilitycewitissiand high degreesfod stress taforedmepkibpwhiripis duectbmeic of

el ongati on %mpé'eﬁe%ﬁs lewge | ﬁgﬁmﬁ&erggsiaﬁag‘%ows ndustry woul d further

find gr eat adval eslive mul ations for use in
f or nul aBPons whi diet melyidhesivegcomipgtinetiomagpaequp lineanor Sthstantipllydigrar etliylerns golymers are
i ncurring a seebrinbRRt Sk, wfihshnte, WO 9384, Wo D/12Ak, 58 mnomclwma&sucﬁmmeu

I nstance, in_book adhesi v, he
e RS B SAsoehextti ey SR e g ok e e oy

a honogeneodamalatiyns eximpravetheélongation bebirak bfhese compositions. Thbge in inditryvatild fafikkr Bnd>
(c) a nucl at t the nt_i.s, provided
in an effec tgr Veadgarx%% eai??xnt melt a{ﬂheswe Eoﬁﬁl?ahgﬂsg% A ein o%ﬁu%%ﬂo v?]]lg% rgcglf;ée aa &éh ‘gongatlon at

t he pol $oer brakywithout ingnringa detrinieptakefiedt pxi yigid pebmh mesg sush asefor instance, tirhtokhindingnt
el ongation gpuirgak of a conparative conposition which |acks the

nucl eating agent. i o ] i . ]
-1- Accordingly, the subject invention provides a polymer composition comprising:

(a) a homogeneous ethylene/a-olefin interpolymer;
® a wax; and '
35 (o) a nucleating agent,
wherein the nucleating agent is provided in an effective amount such that the percent elongation at break of
the polymer composition is at least fifty percent greater than the percent elongation at break of a

comparative composition which lacks the nucleating agent.
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In preferred enbodi nents, the honobgeneous ethylene/[err]-olefin

i nterpolyner will be a honogeneous |inear or substantially |inear
et hyl ene/ [womB46d9¢f i n i nter pol yner, which in turn preferabl yPOTAS98/07655
density less than 0.910 g/cnierr], nore preferably | ess than 0.900
glcmerr], even nore preferably | ess than 0. 890 g/cnerr], and nost

preferably Iess th 8 /c referred
ermbodi nent s, W&?"‘gﬂ%ﬁ'ﬂ’g‘“& rﬁ{?i er‘?“’\ﬁ&&'le“‘m‘ BIFWV?FIHFF’“H@’%X
Fi scher - Trlmmsgdneous linear or Wbstantnplw linedr Biylaiei:- mﬁnm&rptﬂ;hﬂ‘ey lwéhivh inyim prefegibBihay@x, Of

of o or de s 8310 o Rof pRfkabyiSGRAG B0 R en porpnfp e B ¢ ﬁ%‘[ err
honogeneogken’, andmostaxteﬁ;nbhrrlesquq:mg/cmf conponent (a).
preferged GWbO%'iﬂ%ﬁh%d e:ﬁﬂ&ﬁmﬁ!ﬁ? Itl*’e%k@ﬁllﬁ E}Lﬁ'%l»# m?g%ﬁkﬁl‘ﬁhﬂﬁﬂ lh&h%"r@@&um

of at least 0.01 ercent,; re prefe ast
per cent , éYﬁéfP"WB‘F‘é‘e’}Sr"éP‘é}‘%l%e la'rprqdeﬁs*tax Or hompgengpfwax, which i Rueferebby eharagteri Gﬂdm)st

pref er abl ys Advilg@as of Bo Roldtal béoopeﬂa GAioH has aaéailgrg?daieymaﬁhmtﬁe HoR8gknddds Wei ght
per cent, rrqﬁ@ ?pr eferably no nore than 5 wei ght percent, even nore
pr ef er abl yFIXESRANEEE HEAPRONGE (Bht percent, and nost preferably |ess
than 0.5 wei ghtInpefeerediémbodiments, the nucleating agenPviifbe proeideddn hryamuntooatkagioni ons of
e BP0l EAEET SR e MR B el
conpar at i \percmsmgo% proferahly iatibast Qsa:\k@ght Pprecent; preferablnwh@athmn d0 wejgn percent, more
-The subj e%efersbv,e,m.ﬁ&@mm gk p&éeﬁtvev@ﬁﬁm@pmrabﬁh Fnon%%%&ﬁ? Wéfghi pERE RO Shd
conpri si ng: an ol ef i n pol ymer nucl eati ng
agent ; and’fefﬁab'ylfi‘}ha“ Sysiehtpamenty. one or more of a tackifier, plasticizer

or wax. Preferred po]ym?rhﬁﬁﬁbsﬁiﬂﬂ oPihb RivenBSHGL bﬂﬁd'tta%e@élﬁel&%ﬁtﬁmfawréal( which is
descri et ai Ie descri

d
i GURES oo 5 i e Ak i S 70 P GRS PR ik e

pol ynmer cowglesing agems of t he i nvention and conparati ve conposi tions
| acki ng a nucl Jnys) ns of the

i nvention corrp(raﬁ’tsee f ?&gﬁsot"%"raer %’r‘fiﬁs%%oééﬂgadggwxwﬁoﬁmg prsf“ Tin

i nt er pol yr®r wAnelsfin polymeri nt er pol ymer of et hyl ene and at |east one

Clerr]-dqpy]- q,ﬁglbﬁng;ggﬂ n8rm "interpolymer" is used herein to
I ndi cate a copo or a terpoly or a higher order polynmer. That is,

at | ea8t dMe otql?é?“a’&bﬁ‘iﬁﬂﬁﬁ\ﬂe@%mﬁﬁﬁ%mtl"f‘@’c?rmh ethyl ene to nake the

i nterpol ymer.  These and other embodimeAts Gre bﬁf&lﬂ@%ﬁﬂﬁedﬁitﬁé’fo%éd&faﬂd&d@écﬁﬁtioﬂ

i nt er pol yn&ﬁgn s a honogeneous linear or substant i ally linear 30

et hyl ene/ [[éfF: ol efin interpol ymer. By the term "honbgenous”, it is neant

t hat any conondfI@URE & israduackhart sepresentation ofths¢longigioh pipeniics hfpmlymegdomeosmons of the

i nterpoly I he interpolymer nolecul es
have Wem a@ﬁ%saé?ﬁgf&ﬁ}a?{é%%%@ %u‘?}ga mé(;"jg\e/vll;t thin that interpolyner. The
mel ti A§ peak ofﬂﬁeﬁmﬁ@m@mswé@? inggntion comprise at leastiong homogenpquy ethylene/grolefin

et hyl ene pbyéfhe whidf 1sgbtx@d@%eu&1emgxeﬂlaﬁéﬁﬂeaﬂbﬁeai -5, AS RN S Pr | Met Ty,
w || broagen a ecreases and/ of as t he. nunber average

. sity d
mol ecul ar mr@fwa&wﬁwgl mmg S/A59POIYIAGH GEA epolymer, pry higherpedseRaianes oThatier s,
when a horxmganmu&mhym;rer@ﬂﬂyrﬁerxﬁal\ilihmgymakmg«emﬁx&&pdmﬁa 11 5[err]C (such

0 ' d t t t
3/S ceriser r1), i t oes °r%olf° aeg‘ly té?eoor‘fg trr"l"avI 2 E’%"’r ’% %%"l en?% S fhear or S“Pgﬂ)gglﬁmear

t enpeBft u mﬁlyh@d/tz-pln@x lp@mklymer By the term “homogenous” it is meant that any comonomer is randomly

- 2- distributed withi lymér thoRREY iyt

honogenei té/;t% utte gl 61(!)a %/IF’r%lrmtemo YT) 3 escrglnggg ‘%{ha e l%%%}e?p@fyﬂ.@rtdm‘{%gﬁ}ﬂ Chai n
Br anchi ng i same ?Wﬂwmmgmnowthwm mtelee}wmss iI‘lnei epitingpenk of homogeaepuplinearcng

| ndex), WRisRn@iR linear ethylendﬁflynfé@sdas%ﬁtaxﬁaﬁlsh‘iﬁ HiSHntBREMBNS caltrimeie WRIPrYHAE as

nol ecul es havwfg a con nmer. content within 50 ercent of t he nedi an
total mol &% EEHBHHS  &55he numpgx avspagpypolgquian weight decpepses. Homwgeniuplikec o) cul at ed
from dat a hei’Erogenedm‘s polyredls, Whend HoR6Ebhéot RS/ meNIRM melting pesk giater thed NB°GSuch bOik

exanpl e, rrgs% %olllymers ha\?‘ gdegsnl)]ftgregtgr t{mrn%%% E/Qn?é),l ip cﬂ';es not additionally have a distinct

lower temperature melting peak.
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(abbreviated herein as "TREF"), which is described, for exarrpl e, in WI"d et'

al ., Journal of Polyner Sci ence, Poly. Phys. Ed., Volp 1
(1982), inVO%8M66% ont 4 798,081 (Hazlitt et al.), or in U SC Dsoeds’
5,089, 321 (Chumet al.). The SCBDI or CDBI for the honngeneous
ethylene/[err]-olefin interpolymers useful in the I nvention is

preferably gr e%‘i&dxﬁdﬂ%ﬁngﬂ g&ﬂdiﬁé‘ the h&%g@neﬂ{r Gl &Wﬁﬁér xﬂ&dﬁﬁtd%nﬁeﬁ ﬁfﬂvgz Scapi

percent, with SCBDI's an reater t ercent” bel ng
easi |y at t(Bhorchain Branching Distribution Indegher evitips Digtriiyti rﬂ[dermqex)ewbrme

i nt er pol y rgefised USRE Whigtt Ber&ehﬁofﬂﬂ‘ﬁﬁ%b%l@ﬁl& Haliag @&h@ﬁdnkeebnest within 50 perBYbfNd @

narr ow nol ecul ar distributio err err r. the npgeneous
et hyl ene/ [§Pydiag Itg F‘%E’ ¢PEQRQyper content. q'h‘? géqq{é’lwb% S'Eif@@?lf F%E‘E“ t he

i nvent pon, obtah:@d bt N&ni@esflmm ik e att, Guo’l’l a forpk@fpﬁd; Ehbgfatlflré fisthglehflioh fracBonAtion
_erSt pr ef g%‘i% %tegh re as 'T F" hlch fsg I;sbcn eyxﬁ,e%cmﬁpl%;lr hYy ? gral E.‘kt) rll'ﬁ/all ??fq)%lymer Science,

I nterpoly are ong'c
br anchi ng.PoluBhys.Edt, Nel ?Jr Bs%h(:@&lfm §L$cPatdnbh‘§?8@ﬂhﬂ-hzlbreaﬂd,mrmg4 S.Patewtt59089,821| | y

i near et ing a
el 11 oy i 8ol YV TRE ROUOHEFCORI torthe hon@fdiedu iy oty Sl s 10
pol ydi sperlsvewonrls(me’%ablx greaterthan 59 memgewﬁrabwregmﬂlwe P?TFGBUM%$PWW

This figat mem%@ggeartdamsmﬁm&:hgéakwauamed l'i near ethylene pol ymers with a
hi gh degree of despi.te a parrow_ npl ecul ar we

rocessabi | it ht 20
o oot Pon” e Romogencots cttyeng o-ofotm Fistholme e B ap o Mo haMelBeRd o
I nt er pol yrraving aif@xbuimoletulirh@ightiistribaticMiN e Forftnieoﬁmbgmecﬂeamdny/a-oleﬁns useful

polyethylen epar ed i essu eas
| ow densi tyﬁ‘pg l%'g da)is %“ o °p%‘9mv£‘{‘°"’§' é’f“ﬁ'apene slosrﬁ%g y%%r?ﬁ (\’/nl‘ %8%ensi ty
of fromO. l@r@@referalﬂya% a/ cn{ err], the hormgeneous | i near and

substaggptially |
SuDSLABLI a1 | MRl o RIS Spd ey ol KGR S
0. 900 to (rapgEngy/Dugfathe gresence of such long chain branclipg, sqbéqqgmkl)hlg‘eﬁ e@ylamolmxers

subst ant i akd frtilet aﬁe&eﬂe&lwm@g d HSHORRAOOTE [A,) WRKE may'Be VRAGENRANBMETBY the
di stribution as the mterg@e ynmer backbone_and_can be as Iog& as the sane

| engt h as POHASPeEY nflexphatiy, fhe molecular weight disgibptiopdiw/Mac kb arure ffrargs sybstantially
subst ant i dinkar edhylaeablyabnbyvhlemmgl{ dxgiet ofpra@bssabilitydesyiite @ harioBrmdiculergalighyed i n t he
pract '286 oJls bu{i‘ol nvention, such interpolynmer will be characterized as

havi ng an i it erpoI ymer backbone 30 substituted with from0.01 to 3 |ong
chai n branches pemotéddd substrisiphislinear interpolymers useful in thiy/invéntiorsdiffeyfrovidevedensityi ng

the anount %hharag,resxradlﬂahrgﬁlﬁeﬁrr@gmpgsﬁmmmt ‘h,ewa@ruvtdarswﬁh,xmg is an

quantltatlvely known 1'n or 'qualitative

met hods f G#hylsae kamepelymeg having asiensituof fom 90D taP3s pam?) thﬁhaﬁe&rrlwgs linggrand f o
exanpl e, substantlallylﬁax itRipBIperbiaeful in thé {rvemt DR rediifd the plotéhce df coménomel to feQﬁJe e

t herein, gas trusr GgR) may be 35 used to determne the
r heol &g c} %’é‘?%ﬁgpé)%@%(‘bﬁ”é"ﬁ‘e critical shear rate at the onset of
surface rrelt The long kkadnddrancies ofsabtahiially titidat stigdehe intepalymsis hos theadme domoraiset  Of

gross mel t dis) ftrfbﬂ &n% m%ﬂ ‘yr'nel' %cﬁb?ﬁ&tnh @% bF Qﬂ: lgngtag Gt‘he%[rirﬁ;sl%&% as the length oPthe absence

of long chain ranc
interpolymer backbone. Whenawbmn@"g&meﬁwﬂmdmhfm intemnelymer is empddyed injthe t he

d et er m natgRhceQ the e eHies) sk Ii.ntd?ﬁc@frﬁ?ﬁilﬂg cﬂapagﬁl)fzeﬁ X l)avmé Qﬁnterpolymer bﬁi‘ﬁ(‘aJﬂE cal

shear rate at the onset of surface nelt fracture, and the critical shear
stressOat SP‘PFE‘“E?H@’é’(‘ffﬁ‘?‘ Oﬁ}E95351°'r$é’l‘%mb’a“°h°sPeffIP%ﬁa{!?P@ is descrr bed by M
shida, R N Shuehdds for Béerhinin theembit 6f 1br chisth bR hinkHedeOwE q%ﬂit&ﬁélgas‘de, Vol .
17, No.. .1%% 2 77Q @1977) and in "Rheoneters for Mdlten Plastics"
by John DEEFtatipd, prekper® mben’ Nostrand 5 Rei nhol d co. (1982) on pp.
97-99. GER expefar nuntitativearethogscfvf detenminingithe predemrplony dhsie bafchih® Gk« for ]e:@mpal

ni trogen 0 | 37 9
MPa) usi ngucsi Pawﬂ%g%%ﬁ?jﬁsagg% %%%0? e af?’% tg’égg al%isd‘"r9 te&ggglﬁmgg"imtzr ane angl e
of 18@5d egqs@lég determine the rheological procefsing isle@l)athe ¢riticd! yhehli rpte atrtheemhyd)f@ur@ce melt

i nt er pol yiRkiSre, Jnhﬁ)e %ﬁtmhl%héapﬁre@aptﬁé &3t o érésg Bt Fe¥erdrd, @h%ﬁpﬂ'nﬁ'ﬁ}ndﬁ&e fle presence

mat eri al measured by GER at an apparent shear streéss of 108

dynes/ cn2 & 52‘f5°ﬁ\4ﬂ¥§)°halfsﬁfﬂ§ﬁlahﬁsﬁlf?r9'bﬂ9w | i near et hyl ene | nt er poI yNer s

useful in the invention will have a Pl in the range of 0.01 kpoise to 50
kpoi se, preferably 15 kpoise or |less. Substantially |inear ethylene
i nterpolymers have a Pl which is |ess th&n or equal to 70 percent of

the PI of a linear ethylene interpolyner (either a Ziegler polynerized
pol yner or a SUBSTITUTE SHEET (RULE 26)



honogeneous |inear ethylene interpolyner) having the sane conononer or
conononers, and having an I[err], M~ Wn, and density, each of whi cth
i s withinwO9Mde®ent of that of the substantially |inear et RATAIRIBATESS
i nt erpol ynmer. An apparent shear stress versus apparent
shear rate plot may be used to identify the nmelt fracture phenorrena

and to quantify_the critical shear ratfe and critjcal shear stress
et hyl ene pol yneE BasgeEysiogrhggmeter useful "’c% © qeIepRipgion PI'J)Y',(‘:°°{°H‘°{I H@“?f'ﬁ’fﬁ‘?f%f‘ (P(c)ﬂ’ the
Rheol ogy, cHitiéh{ shear rdtOf €he opset of&ﬂﬁee’iﬁag frastineyand the crdticslahear stress bt tieadnset bftpross méle,

the fra%?eeﬂe% b‘é‘&‘%} Mdﬁ.ﬁﬁf LN, Sht Utlf%d %'\ﬁgamn Po?nﬂ glg%ﬂlqun s@k@:&b f\}o‘?%' nto

two main ty SUrTac ure an
Sur f ace maﬂkt 1 L PalI0 (1937)ornd iy "Rhepmters forpvindtercPlastics” by J@bni?‘fam E}Wl%‘@ﬂ"h}'i \faFl (bhstmadw d

ranges si n glgigialeo. (1985 oln%ﬁ S97 99. GER eﬂérﬁdm%'pa%nhédﬁ%ﬁéﬁuéenbb% Mifegaevere

form of "sharkskin determ ned usi ng) ab
descri bed @ﬁ@@kﬁ&f@%%@ﬁé‘éﬂﬁﬂsé@m%ymgé‘{9{4#’ S5ipg %Q:‘é"sf‘rﬁ‘ﬂd‘ﬂ“}eEfétz&t' & s
character |m,ﬂe@eﬂmcm b B30 Geghtles. | osi ng extrudate gl oss at which

t he rface ro of the tr dat can_o be det ect e

rnatng]ch i cation :1 S‘?‘F meafﬁ U Ym@gshg'ﬁp %/g'f' PPNt VoSt g’r@éﬁ"”&‘? °Lirf ace
mel t fractmdeiaf measmedtylGERANAN @bdrgnt shear stress df2n S a1 05atyhegiomt 0.215 MPa)pSubytamially s at
ot 50" AR iRAbSImd A0t R e Gbdibs O RS H gl be d iR BEHe e,
surface t a ure or a linea

conmononer posferatdyrbikpaiss or lesh Substaptially lingsr dtipylene mterpolymmm a ah‘dhldveahlﬁswnm t hi n
ten perce rbtq}uﬁ to Fopeicentbr hd 18 oFéJlgﬁ&r‘%{ﬁS'feﬁJ iht¥rpbiy i ?erlthé?ra ﬁ%bl%ly&@n%@%lymer ora

G oss nelt Tfracture occurs at unsteady extrusion flow conditions and ranges
f r om r egulhemogryeous lineay othylepginterpglymer) baving thy S%‘Pﬁ?ﬁ‘f‘ﬂmmﬁé’l' pmgnomezs, andyhayipg ndpom
di stortiong,M, ,{:ﬁxd%ﬁstty,(éﬁﬂh oBWRIEH is Htife BBpertlnt ofBat OFE@dubstintially linear etijléass mel t
fracture of stantlally l'inear ethylene interpolyrners, especially those
havi nd®a Jd&F® P Vyr eat er than 0.910 g/crmerr], is greater than 4 x
106 dynes/ cni er Ar appatent siebtasjress versus apparent shear rate plotiimy bpuﬁé&ﬂdmhfyihelm&h@amh‘ai n

br anchi ng

Rheol ogy Ip%ﬁeamel?aﬁi{!" ?ﬁ) quglhnfﬂﬁeaérﬁlgaﬂﬂeéﬂ'%ty anqglt?cgﬂhél?&eg ¥ éﬂ%ﬁﬂ%&@%ﬂelgse lAgt):(og%ulx

time as t HeRemamyrthy,df the bngal@ﬁ&hqqlosﬁ 302), b%mrﬁ%lr@” aljogpgcertain critigal ﬂawaatfaﬂlew
Kni ght,  ANbEdved SRrubltOm@ St Snay 'béﬁ&% IRaHRAGMOLM ni2f) %ﬁé : SIS melt fracture dnepl EP) -
New Rul es in the Structure/ Rheol ogy Rel ationship of Ethylene [err]-Oefin
Copol ler grosp@gft fracture. | eans, La., May 1993. DRI val ues range from 0 for
pol ynmers whi ch sl@famﬁelctfﬁuerea&yrsmmswp&a{tp stedd) Gow condinons@ﬁkﬂhﬁgehhaétﬁhﬂrd’iglosss uch
E)S( a-(l:-? f mer Jf%l;erc lgrﬁ?ncxi glggs% tig r%lorleggller% fgrrrn%msh/larlgslsqlﬁl b e?e%nr, z(a)sc et%rrrrr‘m(f gusmg eal E)\gel_- 2_8 and
product s alesiribatgaseximsionrkcometer, G ensetofi surfacmplt frgdture i chiabacterized asthecbeginuingpefndent
of melt in i yi=To) SiPRkEa&ibyY | ene

pol ymers, p&infg[ [ lclzﬁhlmg?mg\sra 18&1;6:?“ g?gse?éulge@wo pr oav es | npr o‘i/e bp

cor r el24t i onagnifigatiorptid0 Smess (The ¢ritigal shear rafp gﬁh@n@mfswrfaﬁ/m frapting forajsubstastislly o

correl ati th‘éarQEylEﬁEQm & lislaf iRt ﬁﬂbeﬂ.’e&t Ereater than th¥Rfiticallsh&@¥¥afe 3t thédhset of surface
Substantlall | I near et élngne |nter rs will have a DRI of preferabl y

at | east O™ f’%’feém' adinear T“éP%fb‘f‘if ¢ gymenomshf SRDEP™EFE é‘?dé'la‘é{ﬁ?‘ &t
| east 0. 8.M/M,, and density within tEDRiechiEtysf that of the ﬂihitatlﬂli liheanethytldne patymedt | on:

DR = (3.65 2 8 7 9Gros eltrﬁ]acture oc(:fur[s unftea%g L)&qrﬁmln tllow corrllcﬁtlon;| 4 ?a%ée% i m?ltrégu el ax ation

time of thelnterp yner an ear VIS
i nt er 36| ynekernaitug roughend §moathchefieal, let]c)mdbmdlstbmem The qrmcal'd!lmetsesmﬂmqase@f 0SS

equat i on, &@Ine ﬁ-actu]'Qof substantia]ly linear eth lene interpolymers, especiall those havin, adeL ater
I n which nérls t‘h awﬁﬁd’l 1}' 1-pflmérlalp y errg dsq{,err] are

t he measurtba %lgysggtlwrm%ai&rda@@m§<04MPa)r espect i veI y. Baseline
determi nation Oi‘he\ﬁeiéi:@&éﬁ!dhg@ﬁh%bﬂ]ﬂﬁﬁ ) ferttidAde uamvagbae&hmmwmemwa

oo T r om Begopyades NG neB AR M %e%@y% R L e

r heonmestser Hridchihg. a(See)st Lai smtm W Kaipht) ANSEC 198 Riodeediflf3, INSITEMOTkchnpB gy FolyoB€ing O

34 5 MPa) , ds._ a [, of 1 Q,0.43
usi ng(S%E%‘ H%\Agu]gs n g‘l arre Pe% éﬁg.y IRS e,jaﬁ %'513?%%{@? ene “'Ofieﬁg ?@%ﬂygl?e?s]% Specific
mat erial dedeansindliydags. rhivvtlvees mgﬂmm%@rﬁmmsmhﬂmnqgwemqe@wleﬂmw red

to acco ”WD&%B ®ranching, suclmcs' ll‘!ifrn'ex“"‘ij priduéed %aﬂﬁﬂl@ﬂﬁn Mitsui Petrochemical Industrfe® ind Exact™
gquantitative nethods for determ ning the presence of long chain branching,
see, for exanple, U S. Patent Nos4- 5,272,236 and 5, 278, 272; Randal |

(Rev. Macromol. Chem Phys., C29 (2&3), p. 285-297),
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2 0 which discusses the nmeasurenment of |ong chain branching using [err]C
nucl ear magneti c resonance spectroscopy, Zimm G H alq&

WH., J. OKe®s4eids. . 17, 1301 (1949); and Rudin, A, Mdern /ﬁk&?&%@%{

of Pol ymer Char act erizati on, John Wley & Sons, New York (1991) pp.

103-112, mhich discuss t he use of gel perneation chronatography

coupl ed w VAl YenE: gxﬁéﬂem'léa%&g&ﬁg&ﬁ?% dﬂ\j\ﬂl&pﬁ‘rﬁi&%ﬂ&%:r x. In general,

LALLS) an per neat I on romat ogr coupl e
Vi sconet erforjlew&mﬂmn( Rpssurexthyleng golymers, Partlculaf at lgwer genpities PRIPvisiet MMGQD St eve

Chum  bot heoiatidiSto RRWefekiRil) ma hi Wabily relafife t6%6orRAAENs Bf the same attempfed ith

conference of the Federatjon of Anal tlclgf Chem stry and Spectroscopy
Soci ety ( PRgidlgw ratips.cubstaniigilylinear etylone' insproddypss will bpe 2R atpreferpbly ahdsasifds mafei ng
t hat GBC Weﬁﬁblﬁaﬂ&&fommwmmemu&ntlfy| ng the presence of

| ong chain bragﬁgg "E&E‘Eﬁﬁ% I | near et hyl ene pol yners. In

particul ar, the presence of |ong chain
branches in substantially Ii neDRI—e(l ﬁgllsianerobg 654%5-3)/t00rrel ated well with the

| evel g,@ﬁér
Further de}lg?eoté’tlsotg%clll Rn{%un ta%%g?o esence 8? octensgeaél‘c')‘('cé,\cs(,’SI change
t he hydrodlyha)my@ef BOﬂWomﬂmmhh’bestﬂtévéwgﬂébwp%ﬂ@%%ﬂbﬂes in solution and,

as sugly, one can account for the rﬁrp,Le;:y 1ar(yyve| bhy i ncrease
attributable to octene short chain 5r anches Knowi ng t he nol e er cent

oct ene i n pH@ich §isshepowpslaw index of thg matstiz)gndp F“H’d af"n‘Ee ’E?i‘ﬂl’?di wiRGesithdsteahidleecul ar
wei ght in cre@aanelat Bdsélnk GadinRation oft vitesig Afd shéwFate daﬁatenbdammngs RhedmetricdeG oot

d Ch at  GPC- b d.t th
branches ; Heshartal Sietrmiieie VSR, i e APAgh e POt O Oy e & o2
-5- and a gas extrusion rheometer (GER) at extrusion pressures ﬁﬁhlBSW fHIDE0 SHHEESY td TRUILMP4)6)

deG ogfy a(r;‘?h %)USEI@ Qa &Qﬁ‘é@& 13k oaosElths%Pa'r &ﬂxg%%mﬁ%k ﬁfa?&l&xio oD 3ie

functlon aver age nol ecdl ar wel eterm ned
by GPC- DV, 190f€. Lﬁs’pqif@tre%er@mtmmorsm be pasformed frgmd A9 nd%%wa@ree [ pecommodate
not the exhanhdRfvatagbd. chai n branchi ng) of substant tally | i near et hyl ene
pol yners are conparahle to those of @ressure ghly branched

| ow density pol WHIW‘F‘@W@ nyefhegsfor d&?‘?ﬂ“‘%‘f‘%‘“&l”éﬁ?‘l"w P%‘ihf“ﬁe{a"‘fhf”érﬁee' r example,
het elr ogenep) uséayenm@mivenseanhyjzmmzndnymna m@dtmmheusmyg, @gzzﬁale{p 2&5}%7),
cat a C i near i, t o] ene .and ultra | ow
Ganal 18 © oMt dlsen e ieBboeur g tong chaly DRSS & Sl b Ronsnck

pol yners (spmdoscaw Zii 6 Hnapd Ssokmbayer, . Hi, §.&hére. Phy&arW,NBQle(drimPemlbldhem Matiern
| ndustri esM@tﬂdes '(:rf(ﬁoq}mep&%&f]ﬁm?n, John Wl@¥ @S]oﬁsbka'r ’QSIE W9Ei())f)9n10§j?%ﬁi@}k discuss

Conpany) . e an I nterpolynmer o
ethyl ene vihe seafed m%aummﬂwepuﬁeén@bﬂw angle Jpser fight sqarpémg#e&mr (GpC-

consi sti ngL&iLs%ﬂgei p‘ege%ﬁJn]chl{oﬂlﬁtB ra;my eédgi:mmm&amammrdetwmp@ﬂd)

cycl oal kenes % %‘J Efl ns incl ud?e'?
propyl%@ne, isobfit Vf”éﬂéeG’?"‘Bﬂ‘{ " °‘ih“l‘Pe ThﬁDH‘éFH"gﬂmﬂ' PRt Adhe Qoteberd ene,
and | - oct ery®4 conference ofiteFedtationtlof@nelftidal CHeMistry and-SpdcabscopySotietg (RADSS)lin BtiLane,

1- hexene, ene tene
e

CyC Open e ggc & mear € yem;)pg et (2 an lu[g al

di enes sui &élﬂjefené%%f ORI Wahches iR ﬁfb&:&ﬁn‘dﬁﬁfnk% elhfledelpolyHeA | ls&ﬂ:laféﬁ well with the Jevel
ethylene/[err]- di eng, terpdl ymers, are typically non-conjugated
di enes3°navﬁ’fr\@1gf°h36‘h‘?f@°’t“‘(§mf!?“i?ﬁl‘%n Q Representative exanpl es of

sui t abl e non- copjrixeR oot i ThEm |fd?1ﬁé ﬂiﬁt@he presence of octene does not dhahige the hﬁr&@hzﬂm
chai n acyclic dlgpes such as hexadj ene; di ene;

, 6- oct adi eyfiume of the polyethylene sam?l%f ’B)‘°'“"°“B? Fﬁéﬁ‘e’d"“@ ﬁ%ﬂ 3‘?" o thendige @ﬂ'e‘%e'%c h as
5- et hyl - lméi‘ed?.eaﬁiﬂutﬂﬂﬂp o&gnz-sﬁhrlmﬁﬂilbi’anches@vy knowmg the mole percent octene in the sample By
oct adi ene; and 3. - d| % 7 oct adi

: ring
o e et bitadn e Rfibon & mted A crenk pribuggbte1p 1-getdn bhore cho "”'%zaﬁeé

cycl oh¥xandeGr@®t ad|Gplig sloiwed brttGRTEDY hanbd uséday guantifi she mel ofilenis chain Yupebegpieny | -
but enyl cy Ciuggﬁliﬁl}%;near ethylene/octene copolymers.
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(d) Mul ti-ring alicyclic fused and bridged ring di enes such as

di cycl opent adi ene; al kenyl , al kyl i dene,

cycl oal kerwo 9s/aés84 cycl oal kyl i dene nor bor nenes, such as.5- neﬁﬁ?W@ﬁ@m?5525
nor bor nene; " 5- et hyl ene- 6- net hyl - 2- nor bor nene; 5-net hyl ene- 6, 6-di net hyl -
nor bor nene; 5-propenyl - 2- nor bor nene; 5- (3 cyclopentenyl) 2- nor bor nene;

5-et hyl i dene- 2- r bor nene;

5- cycl ohexyl i defeSrost 3nd,Chum alsgshowed that a plot °f'°g(12’ me’é]ﬁ‘éebeséffE’PF‘é’cPfl%fﬁP&d%ﬁ@ﬂ
di ene i s piviagethdidealar Jéw)ms aét&mmeaibﬂGmmv iisBat&sahaChe Bdg élﬁﬁ%ah&l@g@ﬁﬁébt@(but

S ot hy | oriet e G AR ole ipncipsS F pBBEUHE TGP Syeia Pl o BEPGTASIRIOR R
4- vi nyl cydightyeessme highly branched low density polyetbylbns (IORRE) elias dnaﬂwdneme fioml yrrer usef ul
as comgon %{er({ggr?emgfg bHﬂ@heﬁ) 9*1%&%? ?8@?@%&éﬂ%ﬁ§%n¢%§%ﬂ)e camr%sts (iu@ﬁlgrﬁléap ey

further be an-u cu t et
Ul t r a- | ow desity pelyediylepeangtyitra by b}en@wgoluﬁwm aprpellcas frﬁmae!eeaemwd@ewmﬂtehe

Exanpl es Fb%wea (ﬁadas Tafmer™ pitidc alAIRbIPF6H: RAtSYi ﬁamaﬁhcmﬁaukmmhmaaw Prédicts OW
nmol ecul ar wei ynmers are disclosed and clainmed in 97/26287.

-6- availa le from Exxon Chemical Company) SUBSTI TUTE SHEET ( RULE 2 5)
The honpgeneousTitfixy baymer Pal BeriR inteiFolyniePofethiyleavith aPIERIUAE EdinokSrhdd Geledted Fro@| €

site tal ] ocene or ai ned
Conet P8 o G raGoG 85 CaiCo0 BrAR RS RO~ ariteh Slrep et Vet el C5-Co0 o
Appl i cat i odefiseinclade ppylede] SobyBne, fl ibhienk, J-bidxyne34-méatByB)-peitede A-Kep@ne3dnd)l -ocieheds.

| t 1
Pl 1 R Gl Bl pune, 1-ngehs, £ She i rebtpgc, Plchcher it Y-bite, et
5, 057, 475, preferghds]-Bexpne and bectengoBxemplary c3cloaliene doluds gyclopenfenesgyeiohgxene anthe r
720, 04 1, fdybiBstieds! iRe met-corhisatbd diedes suitable as com(ﬁfm%éréL paraclarly i thethdkin3 OF @h\Rene/o.-

derivatives of the foregoing_constrained eorretr catal ysts are di'scl osed
and al> °‘eﬁ“fﬁ‘§Phﬁ’aP°'P”6F’S»taFFé¥ﬂ'°aB¥ R9ePaivgatsh die Eubar‘ﬂ“g 5Pm 649 1 Arben at9ms- Us- A
5, 453, 410 mapfekanﬁﬁteleﬁmpleabmaiwmn-eomasddlaiemdude geonetry catal ysts

w th an al unoxape we cl ose S suita ef | nerization..

catal ysts. BF "*Sfighk iin E??'éﬁﬁﬂagfvu‘é'oaﬁg‘t S&’iaﬁmﬁ lgseg %E"FV ?’?éq I'°°§8Fﬂ§f exes
in which titani@mn i sBypncedehainacyclidrienessudvas Graeihplr 4Hi@xadieng B Atdimathydl,6de but
are not limted to t&?adfeﬂi L/ ﬁ&mem#lq #{ayl[ﬂ@m do) di net hyl ([err]

5 t et ranet hyl cycl opentadi en anetitani um gl V) dinethyl;
(n- butd?l anmi do) dichet hyingle apgdlicyclic dxenes such as 4-vinylcyclohexene; 1-allyl-4-isopropylidene

tetramet hyl cycl opent ésdlosémc) ShilyRpabpehtadel AMylchoionetthd) @F Yisopropenyl-4-
(t-butyl am do) di net h\béfmgl&er [

t et ramet hyl cycl opent AP EtMSneti t ani um (1V) di benzyl ;

(t-butyl am do) digyet hymuitifring alicyclic fusﬂ-.(Band bndged ring dienes such as dicyclopentadiene; alkenyl,

tet raet hyl oyl o- pent el Sl A%) LRk VbR RA b's methyine

tetramst hyl cycl o- pentabtineny ISMWBM mtthﬁfmb@mw Sintsharieny6,6-dimethyl-2-

(2,4,6-trinethylanil h&%ﬂh@?fpﬁ)&nyﬁ ﬁ&fxlmene 5-(3-cyclopentenyl)-2-norbornene; 5-ethylidene-2-
tetramet hyl cycl opent adi enyl’) Si 'anet it ani um (| \% di benzyl;

(t-butyl ani do) di met h§Argqrsps: pd 5-cyclohexylidepefnorhatpensy c| opent adi enyl)
si l anetitani um Qde\prefétted Confughted didme Ripipslyfent. did) prefRéd Widnés afy’ sél}.cted from the group

E ? t rbﬁ{?f gyrﬁl g%s%f #gt tadie g% I;l%cy (&)Ln%&%[rle tsfi BlyiJJpne-é-x\lQrbomene, Q n}éthylene-}norbomene 7-

t et r ardét hyheﬂwt-ll,@opamm,dmeryjphé sid Avimtleyelawexens (1 V) di benzyl ;

(1- adanment yl am gda),
tetramet hyl cycl o pen | eJnefl eﬁé lngz? et }lsteé%ﬁsﬁo i poﬁn%a)(gthrré) °‘H‘“F’ composition of the

(n-butyl arﬂl‘d?oytdtlmas'@pﬂlermxly'el[r@low]m@qcularmghyﬂthylene polymer.

Ultra-low molecular weight polymers may be made in accordance with the Examples herein and
with the procedures set forth below. Ultra-low molecular weight polymers are disclosed and claimed in WO
35  97/26287.
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tetramet hyl cycl opent adi enyl ) -sil anetitanium (1V) di benzyl;

(cycl ododecyl am do) di i sopropoxy([err] 25
t et r anet hWe9#HeBent adi enyl ) -sil anetitani um (1V) di benzyl; PCT/USI8/07655
(2,4,6-trinmethylanilido)diisopropoxy([err] 25

tetramet hyl - cycl opent adi enyl) - si lanetitanium (1V) dinethyl;
(2,4,6-trinmethylanilido)diisoprooxy([err]
t et r amet hyl cyclTie bemogeicewsethylend pohystier mapriievitably yiepaedyeing y bingle site metallocene or a

(cycl ododegyl Andy 93 £ ¢ d tal compl disclosed
ot ranet ey GHER I TEATHRE. st pumep el oo o dscld s
(cycl ododépy{%mncﬁgyﬁ MAQ eé,lqlsp 1990 (EP-A-416 5),US Application Serial No. 702,475,

t et r amet hygiQgdy2naiod A@GPRY14) 8§8)1 ARl ad GSLALIA70,b94) 5.814%08.5)31,1d6]5,055,438,
-adamantyl am do)dii s

R S sTRE B b 51740 s ST bR, e one 24, 191, -

(n-butyl am- ﬂm)adsy&ﬂtdﬂfbb)/ané fietviitives of tHa foregoing constrained geometry catalysts are disclosed and a

E ﬁt Lﬁ?‘;} 2?%1 %5(1 ?h% {}%}logH;%snlt l_m[ad L t a[]nhmgh}/g 41(3I ma¥ilnis of cationic constrained
t et ranet hygegnmdiry paziym:ﬂaray hl)xmb:taaﬂem disuivisedmas §uiteBle olefimpiolymkerization catalysts.

(n-butyl am do) di net hoxy-([err] -tetranethycycl o-
t et r amet hyl cyclExgaplarydensimajell gedmgne metalzoinpleres in\Which ititgping Pl‘esent in the +4 oxidation

(n- buty! argde)flidb i Qﬁ)ﬁ){t(l{rrﬁt@& Jottlﬁttilmhyl CY@le?'lamdo)dxmealyﬁn -

tetramet hyl cycl o- pent adj e anetitani

(1-ad amnt‘?ﬁ&‘ﬁ#‘ﬂ@f&?%ﬁ‘ﬁ gleafxgﬁn um (IV) dimethyl; (n-butylamxdo)dlmet\éy (n -
Eet lr3 amelt hy&ngme&xﬂﬂembﬁtﬂdﬁﬁszn)aﬁbtitﬁﬂﬂi(ﬂv)aﬁuehm (tlb\(byladmdamiejﬂyl(n " ad |
n- but yl ani do I tra ént adi eny
si | anet i ta{rﬁaﬂ’%ﬁhqf’\‘?ﬁ é‘nﬁﬁ?’ﬁ)&/{‘i’e‘f “B’LFE‘QV’&PE“HE am’ né‘f‘ﬁcq' ?(?\err] s
-7- tetramethylcyclopentadienyl)silane-titanium (IV) dibenzyl; (cycmléﬁuﬂ'cﬂjdlﬁbﬁﬂﬂ ¢ RULE 26)

E g;{;? E)gé%yfﬁ&h?gﬁg& éﬁﬁ%l&l?lﬂl%ﬂ%r ?ﬂﬁhjvs é‘igén'iﬂ((b% ﬂhm}ﬂdo)dlmethyl-(n
t et ranet hyItf’éfym@ﬁ@ﬁ*%?ma@ﬁyi)aﬂﬂsqﬂtaaﬂ@t( W divenarh (Lrademagtyhepidgifimethyl(n-
(cycl ododez&aalnatm(lewop&&amxmmmxﬁmcxvi dibenzyl; (t-butylamldo)dlmethyl( .

t et r amet hyl ent adj en si.lanetitaniu L tgs %

(2, 4 6-t 1 IFRRFOYISHEIoPs f@ﬂ%dwmw( V) fimphyf (outytamidoldimethyitn -

tetr arret hy&meﬁlﬂmmbwdiaﬁm s)laieht&nﬁi (IVMbdnﬂyl;((l hﬁmﬂntwahiay)uimethyl(n -

2,4, |
'E et r affet hb%ﬁ‘g%glﬁfm%ﬂ}e‘n ﬁs)’x fI(, ani uhé Wlaﬁldﬁgllwfopoxym -tetramethyl-
( cycl ododeysibrentadiany kilanetitagilih [I@’D dn]nethyl (n-butylamido)diisopropoxy(n"-
tEt ramet h%éﬁ%)ﬁ%@&&%ﬂé taqi Willaﬁétit%nﬁﬂmeﬂ Y diteiy @ycibdotacy infdE)- J]%&propoxy(n -

- adaman
t et r amet hyvt@y)eqhﬂcsﬁbmn&éie@ﬂwly@mmawe( dirfethvh (cyolx)doww'ﬁwnsopamxym -
(1- adarrantcwaﬁ%ﬂakxosén&a%mﬁlh%hﬁmﬁ ) dnbenzyl 2.4 6-tr|methylamhdo)dusopropoxy(n -

tet t h ta | t
E)?e:rglrrgr yy ﬁg‘a“% g’ﬂ%ﬁ'%ﬂf{"ﬁé{‘}gp%% ';ﬂélxéé 6 tﬂmﬁﬁﬁf‘ﬁ}aﬂd’c‘s&m Eﬂ?’ﬁ"‘s present
in the +3 tmamdmylwpﬂopkﬂadlenybdil&te&tamm Kllvddabéwyl (ayclvdodatyldmida)dimethdxp(

fol | ow Ny n(agletllﬂg%:yélo m&qgﬁ&sf)ﬁ:&?ane dkmeth 1; ﬁyrlf)?odecylamxdo)-dxmethoxy(n -

tetramet hy cycC
2- ( NN- di nﬁtthylle&mwmgwl)sﬂamm@ummh#wu(hﬂmmmﬂtﬂqﬂsompoxy(ﬂ -

[ err]-tet rté{ﬁ%ﬂ%hﬁ%?én%ﬁ&{lﬁﬂn&ﬂ%km¢’m&ﬂy‘ Qﬂh&dﬁh@l&ﬁﬁo)dus?pﬁo%oxﬂ“-

2- (NN- di net hyl am™no) benz ¥ch ododecyl am do) d y er rﬂl
-t et r 3fRet Hwaw@vl@ts@nfwwwﬂynegﬁawamél D dibenzy}n-optylamidoldimegthery(-te yleyclo-
di met hyl arﬁeﬁtﬁ&&?ﬂsﬂ!ﬂentamum (IV) dimethyl; (n-butylamxdo)drmethoxy—(n -
,E 2;’“4;16;1- tr Iter{FaEnQ% lcyclopenta%?enyl)mlaanet}{anstﬁne(ivﬂ dib tex?zty ﬂ}g/?anﬁlggr}me%oxyrmb) A

tetramethylcyclopentadienyl)silanetitanium (IV) dimethyl; (2,4,6-trunethylamhdo)dunethoxy(n -
tetramethylcyclopentadienyl)silane-titanium (IV) dibenzyl; (1-adamantylamido)dimethoxy(‘ns-
35  tetramethylcyclo-pentadienyl)silanetitanium (IV) dimethyl; (1-adamantylamido)dimethoxy(ns-
tetramethylcyclopentadienyl)silanetitanium (IV) dibenzyl; (n—butylamido)-ethoxymethyl(n5-
tetramethylcyclopentadienyl silanetitanium (IV) dimethyl; (n-butylamido)ethoxymethyl(n5-
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15 (111) 2-(N, N-di met hyl ami no) benzyl; (I-adamantyl am do)di net hyl ([err]
t et ranet hyl cycl opent adi enyl ) si l anetitanium (I111)

2- (NN- di mewobrasdomo) benzyl ; (t-butyl ami do) di net hyl ([err] PCT/US98/07655
[err]-tetranethyl cycl opent adi enyl) silanetitanium (I11)

2- (NN-di et hyl am no) benzyl ; (n-

but yl am do) di i sopropoxy( [ err] t et ranet hyl cycl opent adi enyl ) si | anet |5t ani um
(rery 2- (NNramethylcyclopditdWédﬂbilﬁii&lﬁﬁ)ubW dibenzyl; (cyclododecylamido)ethoxymethyl(n)”-

oy oo B S ARG GG b B> | onet
(2 4, 6- trrtmhshb'la:yclbpedbwmyl)sbmmpmﬂvp élbcnzylZzﬁéfmmmm@n@pt}mxymethyl—m -
silanetit qwmglt:% en%adfe%l%‘i]gl r?%\(l il@f@uﬂ&ﬂ)@?f‘l& Itnmethyla.mlldo)ethoxymethyl(T] -

(1- adamant yl a |sopro oxy

t et r andt hwtcay@rhmls:@mgmd&nxl silaneticapinm KItVaﬁlbfeml((Psrcloyiodecylarme)duneﬂtyl(n -
2- (NN- di nebdided M&ﬁm&lﬁ)ﬂ{aﬁam& Mn TEbdaR¥itlamido)-ethoxyRykn -
open

-t et ramet hyl cyc t adi.en si | anet

S N O R iy Detanectaniom (1%) ik - A eheseen )
-tetranet hy&mﬁlwmeadmeﬂmnaﬁdu{aamﬁtau)aibenzyn (I11) 2-(N, N 25
di met hyl am no) benzyl ;

(- adamanty| am %Rkpﬂet B eEhehy gl Gl kn%?cma&md,r&ar heid | PRGdi 2 U

(2, 4, B0t 1 | st ihghidehintarecho) ldmwétohhs(fyl(lt{verrgr frebutylamido)dimethyl(n’-

t t th ino)be - i
2e( r et %L(%Y.ﬁlhgﬁ @m s}lﬁlletlitm rlﬁ@g«mﬂ;ﬁ]&%% o)b r‘]‘éyx'y‘ﬁ%‘i‘ﬁ““ a)dimethyicr

-tetranet hy!eﬁ%ggﬂ?égg&wvs}lm@ﬂ%%ﬂm 2N ﬁrﬁﬂ(thW'Pl)““Ql bengrk:
di met hyl ang v{'umabeamﬂndo)&ﬁuﬁh qekmlhﬁmod@arﬁdh@mfsnﬁfehﬁhﬂ @y 3-(NN-

2 (N, N ai rRH T R Ger ey Pommeporiebmadmariyripim |

t et r amsst hydxmmmemﬁawmmyjbgmll (aradﬂmahalamuh)d(rmﬂﬂy;(n -
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adgamant yl zzign e?'nl%‘:?%?%&ﬁ%/ (l% ?‘{'Jn{ %ltl "qethgamﬁn benrzr’{la((t:ﬂblet"'ﬁl l)do)dllng 1t(’rllt ani
um (111) (etrhméthylcyclopentaditrnmbsxhyénamumd)lbéﬁum-dlmethylamm)benzyl (- Exenpl ary
constrai “%ﬂﬂ&ﬂ;&ﬁ%ﬁﬁ%&ﬁh5-&9£Hmtr@r&§aoﬂeﬁraaréﬁyr?@mrem§m gy 3-@i esent in the +2

oxi dation 3 state i'nclude but are not tedto}hefpllowl %
(n-but yl andl@}@}’xylHqup@?qul,_(@[c@pqdrcylamdo)dl|sopropoxy('r| -tetramethylcyclopentadienyl)-silanetitanium

tetrammt hYdlmyszmeiﬂfe&ﬁraﬁmyjb}xﬁyll (angst&manymma@uﬁs),prapoﬁy(qP-phmylmdenyr)

1, 3- but ad |

Ton P A et O Y o3fYdepem o ety e RPN ani um (1)
1, 3- pent aduem&thy(ci{cld@uitgdlmmwﬂx)aﬁiamm (l;l]((l‘em-ﬂ]methylammo)benzyl (n-butylamido)dimethoxy(
LT A e 0 0 i
t et r anet hyﬂcy&égdeqleeqdewﬂ@éﬂﬂeﬁ%ﬂﬂ s@#@?ﬁw cyclan fl!ﬁﬁ’\‘e('lf‘ sijanctitayivp(HD Z2c(Nd¥re ;

(cycl %Ode&h‘xlatﬁ*ﬂrﬁma)ﬁgnﬁﬁ't h)gdalﬁe{nﬁ_‘y[afnldo)mmethoxym -tetramethylcyclopentadienyl)silanetitanium

tetranet hy| c 0- pent adi en sil apetjt y 4-di phenyl - 1
, 3- but adi eftD 81“88‘@5’6’@89%3%%%@? ﬁ‘yﬁ m"g‘}‘m&“ xy(h’-
[er r]-tet reﬁaﬁehaylcw@kﬂammdmﬁmwm(m)amm,wdmmwam@b)banzﬂ, @- pent adi ene;

(2,4,6-tri Lo Il Sl i
i e r anet hy%m?’nd% %xgagﬁ)ey)l& 5 am?.{tlge&ié'?{ogéntadle%l) (slalngtltamum (1I1) 2-(N,N
| , 4- di phendinethyl8nibe)beanedilreslod¢decylangdo)ethoxymethyl(1)” -tetramethylcyclopentadienyl)silanetitanium
Elr m;tibvl a(eihii @%qm@mn@%‘aﬁwéz4tae&.ra@:rmmahﬁms,lymﬁﬂwdl enyl ) si | aneti tani um
trinet hyl awrmm)cmlmtmnylpséme]ﬂamm (HhEMNRdimetyspapbenaylewd (- si| aneti tani um
(1'V) dinet Mnant)(lélmldo)ethox methyl 1’]5 -tetramethyl-cyclopentadienyl)silanetitanium (III) 2-(N,N-

damant yl am do) di net hyl ([ er rﬁ tetramet %yl cycl opent a-di enyl ) silane-titani um
11) 1, 4- ofiprBHgpingbazl] o but adi ene;
1- adamant yl am do) di met hyl ([err]-tetranmet hyl cycl opent adi enyl )sil anetitani um
I
-1

NN m

) 1, 3- pent adEgeaplary constrained deorhétity ydetaliéotip)exdd i wetidhytitan fudiris gresent in the +2 oxidation
etr Iag%t hX t§ %&gge%e{]atr%%t rQIYed} Sl ANGHhg: A Tbidc) dimethyl-n°-

1,4-d eny
but yl - am dtyyrqudre/tcmld»p@tedaqnyl)suletemamm K11 ydinthenyl h3-heshdiang:| (- Qtrtylemev)idmwmm (1)
1, 3- pent adi ene; ; (n- but yl am do) di i sopropoxy([err]

tet r anet hyl cycl opent adi enyl ) -sil anetitasium (1) 1 ,4-diphenyl- 1

, 3- but adi ene; (n-butyl am do) di i sopropoxy([err]

-tetranmet hyl cycl opent adi enyl )sﬁééi-lﬁlihlé gnbgqn(ﬁu_l\:- 2}5,3 pent adi ene;
5 15
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but adi ene;

(2,4,6-trinmethylanilido)-diisopropoxy([err]-tetranethylcycl opent adi en

si | anet it AWQasMgeR4) 1, 3- pent adi ene; CT/US98/076 5

(1- adamant yl am do) di i sopropoxy([err]-tetranet hyl -cycl opent adi enyl ) sil anetit
anium (11) 1,4- 2 0 di phenyl -* 1, 3- but adi ene; (1 -adamantyl am do)

di i sopropoxy([err] -tetranethyl-cycl opentadi enyl)silanetitani (rn)
1, 3- pent adeteamsthylcyclopentadienyl)silanetitanium (II) 1,3-pentadiene; (t-butylamido)dimethyl(n)”-

E n- ;mt1 y I4 a%&%ﬁkmﬁ&aﬁ%{&mmm&.ﬁm@r(ﬁi Dy bpeahanestadhe amh&&hko%mkétﬁmﬁum
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(1) 1,3 -tetramethyl ﬁﬂéx@[}ﬁhnetltamum (Im 1 4-d1phenyl-l ,3-butadiene; (cyclododec la.lmdo?dxmeth yl(

(CyCI OdOdeCyl amﬁ cyclopa?tbdheé&@*lgr{eé é}ugb% igﬁ.eltga dleC eCl 8 %‘élggLﬁ relxxmgo)(?une nl(e’r%s-t an
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i et hoxy (Tpe B RIERYS Bratdnlortaphbih ief ity 1t penpsione 46
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tet ramet hyjq %Mﬁ't}@ﬂ‘ﬁ&t)(ﬁrqét s)tﬁ'tal'n@tﬂ L,lcrosmat.mngbé.ﬁnelmﬁ.up,e(ﬁs ?Q'd@ﬂ&gl 1,3-

(1-adamant yl - ari do) di net dr’ enyl‘}

si |l andii t abwadmlq (lrgdaqangylﬁn ethyl ‘n]_ tgr.agleﬁpg@{c@n@tadfg_y_l)sllanetltamum (I1) 1,3-pentadiene;
adamant yl ag- Bwlaixdd,)raamw(‘{t@mlm,tl@erofdaaalbwn)gmaétmmtcﬁyi1 £-BiphenyiSi,3-BRsdidnt; 01 UM
(rr) 1, 3-pentad|.e @;{2 L{ ?f{'n %'

et hoxynet hW%TIBP?)?'"F ’&r’r@fﬂﬁ“ﬁ'ﬁ%‘f ﬁ%’é‘ epibsilaneiteaipm GRdy3rregtasions s ()

I, 4-di phel'lyxiyiahlcﬁﬁdikip&ﬁbﬂﬁm -tetramethylcyclopentadienyl)-silanetitanium (II) 1,4-diphenyl-1,3-butadiene;

(bt Y| 2, G Gl TSk BB b R B bt | ani um
(cycl déode(s)jcllcsimeebdéwddidxgompmﬁ'(s Eteram]eﬂlr/l@b'dmmdlwwmeupmnm@ efgibhenyl-1,3-
silanetit ec - 3

(cycl ododgtgl§llmg)lrﬁg ggél%d}d oéﬂq{d% hgo - tmtmrmaeth ¢ #% opeﬁ%age l|m(§3mmnl(5l ?anet It
ani um (| | )peftadiene; (24 6-trim a'ép)éweproqozycm é’»mqththﬁﬂyﬁ%lmemw m1, dlphenyl-l 3-

et hoxynet hyataties; (3.4, s-trrn@fmtahmh@aﬁiog@s&@ Legtrleth{IERI Amardﬁwmi&tehﬁhﬁmhppﬁ nt ad

(o8 55 ¢ BRI B RO RRR ) aFrRe i@vﬂm‘r&?ﬂab%wb@waéﬁ%@l)

si | anexoi tadiphaml—(lb-lb)nadlene,'j’(-l-pﬁiia&dlaﬁhb) dusopropoxy(n -tetramethyl-cyclopentadlenyl)sﬂanetltamum

(5 | - adami,nt(E{IB ?’QJPQ,QJdEBQ g’?}%ﬁ SJ, r)Jy rg ane ch choh)entadle{:){q Blanetxtamum (D 1,4-

| eny
1, 4-di phergmheuyl-s,swunaameecn@utqudnnetm«mmnymamludppeetammwmm@mn 13-

5- t et r amet fyhgyel (@,@ﬁ,meyn&nadﬁlﬁaha@@ﬂmmem%Ménmﬁ.eﬁylpﬁmeaahﬁm 1) 1,4-

The conpl exes can use of nown synthetic techniques.

The react &wgnvéwlé-bmdm’ thefﬂaﬁexlwd?)ﬁmathwm > gefraeyieyoinperadisny! ?fda@m@m at
a tenpar at@y !33-fpérﬁHMenel@ﬂ4 G-Qmﬁ@@laﬂxﬁcld) HifaethDXyeh %!’e@&lemyfcidl’dﬁemZ&nS@sﬂmﬁmamum [41)

100[ err] C ’ieﬁﬁl ‘{“é b ey(%%gmo tgaﬂ‘-'xgo)glme&l sA reduci ng agent may be

used to cali Tbma higher to a lo
oxi dat i on tetratethylc¥ciopeqwddisysflanstitariunb({IR 1,3 pentaiiene (hglambrsylambdopdidalaxy aI S,

al kal i ne agxﬁthﬁeﬂ ﬁ&:ct}lta%;lﬂ &lanegéaﬁlumwm@&%xen l-qg-butarl:hlax%%lrél of alkali metals or

al kal i ne ear gam and
sodi un pot@%ﬁﬂmol)@yeﬁwm ﬁmamatpﬁmbzp@md@@l)-qdwatsmm ﬂi)grmhﬁa@lele It t hi um

8' kyl 30 | 1 dulidiia Ethoxymethyl(T#QEtﬁﬁéihH@cﬂpMieﬁﬁ)\éﬁaﬁemﬁ% (?P h gﬂ%&yf—?ﬁgﬁ%&e, 1

|ta |l e feacti ons nedia Tor formation ECOITD exes

i ncl ude al @ﬁn%tkm@omvgw@m i Emethylcyclmﬁf?%&»%ﬁﬁ%‘m@? ﬁ@rl§'Pea‘ﬂ‘!ie’t§ycl iC
et hers, pq@aawe@nwd@émyﬂam& &namauﬂmﬁﬁnaeﬁ@lﬁmbn@ﬁm ggbutmenyx-l 3-

but ane, and xt ures there clic and
alicycli c%‘f&‘fg %f?"g‘lfﬁgec lﬁfﬁ'ﬁg)élgm‘ym“gyl e °“”€VEY'5H@5‘E%’H‘§“& 13-
met hyl cycl ;teheddme;e(mmmqmmﬂido)hemmeemm trmeﬂtywyﬂq:ehthﬂcz@t)s‘naneafammt(llpl £and

ot eng? ol pPRIp R, @l Gy AIBRE A YE] AP BRI |  oe o

(pol y) al kyﬂﬂm@taglﬂyGBI1§-peetmﬂenvdtlﬂmwmuphﬁoxymemlm etstrapfethyhe f or egoi ng are

al so suitable. Suitabl e activating cocatal ysts and
activating techniques have been previously taught with respect to
different nmetal conplexes in the follow ng references: EP-A-277,003,

US- A-5, 153, 157, US- A-5, 064, 802, ER- A468, 651 (equivalent to U S

Serial No. 07/547,718), EP-A-520,732 (equivalent to U. S. Serial No. 2 0
07/876, 268) , WO 95/ 00683 (e d IH‘E?I' ' No. 08/82,201), and
EP- A- 520, 732 (equivalent to § ﬁi‘h‘ré& erl(B:?‘“F\lgb 07/ 884,966 filed May 1,
1992). Sui tabl e activating cocatal ysts for use herein
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nost especially tris(pentafluorophenyl)borane; nonpol yneric, conpati bl e,
noncoordi nating, ion formng conpounds (i ncluding the use of such
conpounds wodsmesni di zi ng conditions), especially the use ofPQTAISI8/07655
ammoni um, phosphoni um, oxonium, carbonium, silylium or sulfonium
salts of conpatible, noncoordi nati ng ani ons, and ferroceniumsalts
of conpati bl e, noncoordi nati ng ani ons. Suitable activating

t echni ques cydlsplntslitenyifstlaniétitenini (1)U )4kdiphbsi-1,8-butydiéns; and\(1caaffintydiriidbl) ethéxyierayi(n
f or egoi ng agtt}m\g%}ldg}glopen%? ’ﬂ%ﬁ‘gl‘%&‘(nbhf”pﬂ%ﬁdecml gues may be enpl oyed as

vel | . “f'niting, exanples of boron
conmpounds whi ch S
£ri-substituted ’Iggm%gonﬁ&exgs %j?eap?epggd t}stl: Xﬁ%e'll !ﬂgovfi% ﬂlegg&@]}n?dr\ﬁgs rTﬁe hions are
Let 1 aki S( pemdaditdion sipHerpimertoring solvenbs lameram:euf@mhw()awi!ﬂ@r?pmwfembly from -78 to
tetrakig( P&&d @ @ EJQ@%I})ﬂ'o)n (ptg SREE;A ;eﬁdcplﬁ %)ﬂ m 'ﬂ&eHEB cause the metal to be reduced

t et raki s(pent af | uor ophenyl ) borate; tri( P/ anmoni um
€ Ic

t et raki s( pérﬁwafhvaherr%wﬁw)damrs'ateeb‘xwlee gféeﬂab ducing agents Are alptstalinglkaline

tetraki s( p@ﬂ{haﬁdtdlﬂ)ﬁlﬁnﬁhkﬁﬂﬁd z)ncm%ﬁto?alkdmh&ulsm?ﬁlhﬂha%h hialald Bi}ch as sodmm/mercury
tetrakls(pentaflg{ﬁ N, N- di et

h
n-butyl tri & 5
sty 1 pAE PR SR PR BB 8. e o
(pent af | uomapdammwk)adnmtsaénénngha?&ﬂgam hyl ani | i ni um
tetrakis(4-(t-butyldinethylsilyl)-2, 3, 5, 6-
-10- 10 ~ Suitable reactignanediafortiorfomatmpl the bumplees inchie afiph®iclagd aerdticni um
tetrakis( 4}.%5%&1:5&%9&&’ hld wﬂclﬂ@rs, aticufarl ﬁ:aﬁéﬁ%& éhfainlﬂfzf uoﬁ:gﬁ%lzéh as solBltane bor at e;

NN- di et hyl ani 11 ni um pént af | uor o enox rls ent a %
NN- di et hyI Sutpne; pentang, hexane, hepiags; F%@F’ﬂﬁb@ﬁtﬂéﬁﬁ F*\EGP%%M# 7“%@Péb’ ecarbons Such as

NN- di et hy legciongxafie, by oldRBytdRY, niditiylc aauem.s %mﬂwmaﬁm ahd MRRAR hﬁm dromatic and
borate; trinethyl anponi umtetrakis(2 tetrafluorthenyI) orat e;

tri et hyl anfFHP@HYrubited 2opats °3m6°““ds§“°haPB‘t"F°£F Rilsie) thdigley! ethers, Ci-
tripropyl agdkylsthet @drivaivessdf GoB)akyné gidoRS dndl Rtrahytirofuyah) Mmrrebtoethemreg(omg are
but yl )arrrmniaumt traki s(2,3,4,6-tetrafl uorophenyl) borate; _

di met hyl (t ©amoni um t et r aki s(2, 3,4, 6- tetrafl uorophenyl )

borate; NN-di metd) , £t

NN- di et hy J(!l’?lel |Jra1{|ML%lr%mt e?&%@ﬁ %@éﬁg@%@%ﬁésh@mﬁﬂﬁw bor g&% and
NN- di et hy ta different metaj qquh&qs iythg follgwing references: EP-A-277,003, US-A-5,153, 157 US-A-5,064,802,
tetrakis(2 Eliit&ht& 6s Elegmbdldndio AP BN No arsat, #18), EP-A-520,732 (equwalemttdmﬁybs%hdlmt efl)
anmoni um salts suc anmonj u pen uQr n
NI 7 8 T VRIS WG AL
trisubstit st SsiajNvOSpEsaP60RksHE) | 199280 as: tri phenyl phosphoni um tetrakis

(pent af | uor o- phenyl) borate; tri(o-tolyl)phosphoni um
t et raki s( pent af I&lmbhpmaydg)commm for useihekein iriclu@e @rfluorinated tri(aryl)boron compounds, and

(Cji: gﬁ[—)g{: Pgt : d‘l OIBOHI s m&%‘léxﬁ&&&ggm 3 gl’ngx](? &&Wé )lon@&fr&ﬁa%ng, loléormmg

t et r aki s( p&pmepunds @p@uqméhmss ofisughgprpounds (uader oxxdlzmg copditiang)) espasiallyithe use of
tetrakpg( p@ﬁﬁﬁﬁl{nﬂﬁﬁlﬁl@ﬁiﬂﬁ oRAfuat, Qarbﬁlﬂﬂl , silylium- or sulfonium- salts of compatible,

di (2,6-dineth oxoni ym tetr ent af | uor ophenyl
( 5 A0 B oL LS P Rent A or.oph Wyﬁr%a% Aoty

N

| ph
di subst i tut“%‘tf°%'g'f'?t8
(pent af | uomph@iazyhbluda(ﬂiea:‘seof bolk e¥eetrolysis. A combinktioh pEthd foregbiniactivating cocatalysts and
tetrakis(pent af ! uor bor"at e; and bis(2,6-dinmet hyl phenyl ) sul f oni um 20
tetraki s(pefitat uorop °ﬁ yY *boF at A nost preferred
activating cocatalyst is tri spent afI uor ophenyl bor ane.
Al unoxanes, espdtustitive, butnohliniting. emamplescof boron compgundswhithahayrbie nsedhananciictiviating

met hyl 8 UNRYARR R LE: m.subsumteeaénmnﬁ.m shiRRh a@%dnvﬁxaﬂﬁonmemx@aﬁaﬂmcbhmi>
activating the present netal conplexes.
borate; triethylammonium tetrakls(pentaﬂnorophenyl) borate; tripropylammonium

tetrakis(pentafluorophenyl) borate; tri(n-butyl)ammonium tetrakis(pentafluorophenyl) borate; tri(sec-

butyl)ammonium tetrakis(pentafluoro-phenyl) borate; N,N-dimethylanilinium tetrakis(pentafluorophenyl)

borate; N,N-dimethylanilinium n-butyltris(pentafluorophenyl) borate; N,N-dimethylanilinium benzyltris
35 (pentafluoropheny!) borate; N,N-dimethylanilinium tetrakis(4-(t-butyldimethylsilyl)-2, 3, 5, 6-

-10-
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The nolar ratio of netal conplex: activating cocatal yst enpl oyed preferably
ranges from1l: 1000 25 to 2. 1, nore preferably from1l: 5 " nost
preferabl YWPP8#$P4: 2 to 1: 1. In the preferred case in F&&}g?%l%ﬁgs
metal conplex is activated by trispentafl uorophenyl borane and

triisobutylal um num nodified ' met hyl al unoxane, the
titani um boron:al um numnolar ratio is typically froml: 10: 50 to 1: 0.5 :
0.1, tetrafiyerophenyd) hoates . N-dimpthylanilipium tefrakis(4-(triisopropyisilyl)-2, 3, 5,6-tstaflugrophenyl)

especi al | Yyopded: N dinfihyiBifiAum SentaBud?SPh¥ER trii?&i%ﬁﬁ&aﬂxﬂei{yl) borate; N,N-diethylanilinium
poly(tetrafl uoroet hyl eneé, gr a 3 0 go ‘}lg_ efi néﬁipa%nb% egpl oge , hanclzl
desi rabl y tegakissrefompigdhborais NN fimethil 24,6 frimefhylapjlinim tetrgkis(peniatiuqrophenyl)
pol yner i z aborddé) triniethyRmoniki tetrakif{ R 84 6-tétaflpiapheaiyDidrate; gy ynadninim tankis@EPUBL t 0

e T
pr ef er abl ybutyllemmbniuri GEGAR,3,4,6-tetrBuordphenyi) beratgalimethyi(i-bugyl) amaondactetrabis@, 3406

nmol ar rati =Y : | T i.3. from 10-
12: 11 0" sofrhorsphepelfl ANl EOND SOERABIRPRIL RN, )T
SUBSTI TUTEdighﬂEﬂin{mtEk'g@p,4,6-tetraﬂuoropheny)borate; and N,N-dimethyl-24,6-frimethylaniligium; he

i ndi vi dual edrfii2fl S RRbsuRpitRYL bofite; t NE recovered catal yst conponents nust be
protected from oxygen and mpl sture. Therefore, the catalyst congonents and

catal Y s nust lisubstied amponium salts sugh as: din(i-grppylispmonjum fetrakis, entatluntopbeByll ¢ ur e
free at NOSRIRE;and dityeloRikARhyionidnlRir&is(eafiioltPhdr@iRbiraitqns ar e per f or ned
in the presence of a dry, inert gas such as, for exanple, nitrogen. 5 .
The pol yneri zat trisibstitatyd fhosphoriun salts sichi asa iphenyphasphwninm tarakia (reotatluorushasy!)

pol ymeri zat i on,pr wi { h . I, N 0, ,.zations processes
being r eqﬁllt’ormg%i t'ﬂ%’?"%ﬁﬁgdsﬁl}og%%frteértalinﬁ)(ﬁen(t:)a?l%s}%‘g#@#t% T“%r JF'I§E{}I'J(|5’hear pol ymers. 1In
a cont i nuodimethylpheadphosphonipmgetakis@entaiineraphenylhardteppt i onal | y sol vent and di ene
are continuously supplied to t he reaction zone and pol ymer product
conti Mfously r e figipatifutedpxprinm salts such as: diphenyloxonium tetra*xp{p@éqﬁlgqrmpl}enm porate; di(o-

honpgeneougy )bibﬁ;ﬁﬁat&fakﬁ%&ah&ha&ﬁﬂhaﬁﬂ))bda{e%ar_ pol ynmer may be polymerized at 10
conditions for .Zi eqgler-

. tta or . Kam nsky-Si type pol ynmerization
react i ons, dif2fsfimptaylphepyloxqppum ptrakis F‘@Qﬁmx’l’hmmPé%gP‘Hg from at nospheric to
3500 atnmosphereg. (350 MPa) . The reactor t erature. shoul.d b at er .1 han
B0Ler 1] G Lypi oty eyind st B pHGE GPnobBIRRH R e TR forsin i TPl ale
100[ err] C totyha#fopium teprakis(pontafiudraphenyl) herate;and bis(2 6Hanetliylphenylsulfoniuom end of t he
range,,4 h | reater than 100[err]C favoring the formation
2d aﬁ%}réekzs( eﬁtﬁﬁﬂ%ﬁagehw boratd]

of | ower ar wel polymers. 15 I n conjunction
with the react O.VA.xﬁ&d’ﬁ?&férﬁhﬂétﬁatinh@&aﬁ&ﬁﬁ&ﬁ@&tﬁu@%h&ﬂﬁbﬂx’eﬁr ratio influences
t he nol ecul ar wei ght of "the polynmer, with greater hydrogen |evels

| eadi ng to | owennmmRkes)bspéciall ity laldRoxkRETr Friisobutylalumin\i @ibdifle@met8 Al iR ekai dry/ MET
has an 12 of ' |l ene nolar ratio will typically

1. g/l O mn, the hydrogen: et
be 0; 1. alsosuitd &Ha?ﬁ@mgﬁag}gﬁ%ﬁmwgﬂéé’“awt Pl SPmBIENSH G/ 10 min., the
hydr ogen: et hyl e lar. ratiag will typically b [ 0.45. 1.t .7
e toper | | e gt eoPhted sBhotes SRR ook smptovep prohd B ighge 1 ! fhob
2.2-2.% 1to2:20more preferably fro@dnétal.-§ y1, miae prsEraplyeromeiatZito b : brio thepeefined case ini ed
out with awﬁiiE}( Lﬁgtﬁ'%&lﬂéx iPichvatddlb &Q?enﬁhﬁﬁ%ﬁ%l&&né 4nd liﬁisobut%'lalumf’t’anth:dirjt‘Qﬁ)0 psi
(70 to 7000 kPa), nost preferably Trom40 to 60 psi (30 to 300 kPa). The
pol yner i zaWpiByfalpmgoxane, the titagjwpyboran:3lyminpm aler @t ia tyPialydtepel 0 reteds 065r 8th 80 to
250 1 C, prgﬁ@;,gi@{,lwffohp]m;;g@_ to 170 [err]C, and nost preferably from
greater than 95 to 140[err] C _

A support, especially silica, alumina, or a polymer (especially poly(tetrafluoroethylene) or a

30  polyolefin) may be employed, and desirably is employed when the catalysts are used in a gas phase
polymerization process. The support is preferably employed in an amount to provide a weight ratio of
catalyst (based on metal):support from 1:100,000 to 1:10, more preferably from 1:50,000 to 1:20, and most
preferably from 1:10,000 to 1:30. In most polymerization reactions the molar ratio of

catalyst:polymerizable compounds employed is from 10121 10 10'1:1, more preferably from 102:1 t0 107

35 5:l.
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In nost polynerization reactions the nolar ratio of catal yst: pol ynerizable
conpounds enpl oyed is 25 froml1O[err]:1 to 10[err]:1, nore referablsy
from 10[ ew 9946684 10[ err]: 1. Sol ution pol yr&¥/9338/0365
conditions utilize a solvent for the respective conponents of the reaction.
Preferred solvents include mneral oils and the various hydrocarbons which
are liquid at reaction tenperatures. Illustrative exanpl es of useful
sol vent s i ncl udat altisrs) @s mmaﬁﬁym&mglldsﬂﬁrq@mmﬂy&lmnﬁms must be

hept ane, oct.a nd _nonan as ..m [es of alk din

ker osene a‘?{%‘%é@f oy > ER 9" thoighy Vsii §T§F°é°’§'5°a al¥ t one eﬁ%ﬁnd&g “%:'3 sé e
cycl oal kanasd rswhdmnoymempdmm faevchtmposphiersh Breferebly, thevefora. thamaactions asuch as
benzene. tQUAGRR in dVIrBBRS of S HeR BRARG TR Mikbdanzene.

The sol ve present I an anount sufficlrent to prevent phase

separ atsi on i n g, dofsidiffion ¥ be carried out 438 btEHWIE Bf a dohiHubilsPOFmErRaddapRIckss MAAL |

| ess solvent |eads to a_| ess adi abatic reactor. The solvent: ethylene ratio

(wei ght bakontinnoyspolymerizations progessss.bejng seauised-for. thejprpgration of 1ubsml&ﬂa‘°wn?1¥ﬁ%df’m

((33t al KSt beef tfoh@dueﬁthYocedd,fefh9reﬁe, cohtbfiondé, and optiefidlly kolvehtanl diss avesohtinuisiywhlial toat i o
wei ght he ra

S12- gctxon zonQ and polymer pg duct cont&mousl? removed?lgU%gtﬁ TUTE SHEET ( RULE 26)
The pol yneri zat h - con r i on
process, using {%enenqu ho'"" ca PF g% &%8.%,%91 rlﬂﬁﬁaagxﬁ& ey aés?]!J &s{%;%%(%er%t% ed in an
i nert 19uppwnditions frr Kieglsr-Nit pdéamm-émp tyae mlnmnzatlpme@%msdhﬂt 13; feggtor\pressures
pol ymer i zghy Mﬁﬁospﬁegeﬁ, 3560 Anh%heQes%SIOW? Stk Peaémlt&tﬂ)elta&?e snalwsseg;eam @ghict

is substantl I NSO l'uent for slurry

pol yner i zaQ‘i"%-ﬁYHl@“!bﬁ%m §o° WzéOWyEdGE&FM"\A{OPW ?é@‘gct"fﬁ‘ﬁe’?}’e@a’ﬁﬁéﬁhﬁt‘%

5 If desin@shhe SadelthliS@mpirstireCatats fisn $00ed)fadsring the EsiatioR bOIBREEn olculBr e
may be used in whole or part as the di luent. Likew se the

[err]-ol ef P Bnoner or a mixture of different a-ol efin nononers may be
ggrergr :1S%e\é\lhi0|neat InI coxgur%cpon \P ﬁl tltle rgasc oE'P g'latllx £2 qfhydrlgg%tethﬁer?g n%lg‘%t% n;fﬂgncgslti) uent
be pol ynermelewlar weight of the polymer, thh grEhter Hyduopgdevelo leading th Wemolmlawezht mlymers
typically R Ahék blpmérrﬂg‘saﬁ %&e} /10 r@ﬂ tﬁ%fhtyalb nle yl@xﬁtnlldm?rdngwilﬂypm ?b@(ﬁ'olunt

of at |east 5 welght percent, | east percent, nore

pr ef er abl yWhen thedesired 2(')‘3"“3’ has an 13,5109} &/ HBF'E@W? hYdﬁﬁSF‘é"“}?’l‘"éf @‘P'&HP@P wil typisally bes g
wei ght perg&nb.4s and oD $L THRN uﬁ]foéi‘ lidl bthehydrasdthylete MBlaGHtio iPEpiCARR2-2.5 : 1.
typically | ess than 99 wei ght percent, preferably | ess than 95 wei ght

per cerdo, Nnore pGefetatlatik yolhﬁé?ﬁatioh procé39is carried out withiagiifferental presstire ofietiaylane sf from

preferably t han. .8 S
et hyl ene p04 yr?réor0 psﬁfq 0 900‘3‘?&’% osp g\%)rgﬁgﬁa%‘ﬁgfotm pmfco t? 3?0 kPa) I:lge %@%ﬁgﬁf%rr] ,
15  pref ezeatrhlly qaudut‘-tetama te(mpmregf frorh 89 10]250 ?ﬁw@feptb’e'fﬁeméﬁ It<y1 78€C/apdmest0. 865
g/cnerr], prg@lgblggg&ﬁ%;@;tﬁ;@ Ly1488c. | east 0. 865 g/cnjerr]; typically

no nore than err preferably no nore than 0.900 g/cn{err] nor e

preferably no nﬂ{xﬁost polymemhmeacamﬁ% nihide Pélesf&mly%aymbweoﬁfpmmw@ed @ore
than 0. 880 g/cmjerr oThe henogeneous ethyl ene pol yner -

will t3Pp |C‘3‘I"P3‘/° ha\/@ 1y r?e‘P?reP‘i‘?ff@Qly(fW[”e]rorf‘)mé? A4t | east 50 g/ 10 nin.

ﬁ:)sfeerpf'glc gr ZE)I y ﬂ\i&ﬁ%&ggér%twn ﬁﬂlditmt?sl@&ff: ags?)I,Ié)t Fﬁ? ngers;%ctlve%g]mp]bgén%%g thg/ l ql m n.
t he pol ynePrefenedrolverts inchsle ofinetaheilsiand/the variows hygrycarborsf whidhyaredignid pf reasticn si ngl e
honbgeneo ut%mseratures Ifﬂspédvg Q(]ngIQJ of 1 sélﬂaﬁ %h«gﬁ&h& Quc‘ﬂ"a§ &n@né"@&p&'&qe Rexane,

nucl eating agent, in exenplary preferre I ment
heptane, octane and nonane, as well as mixtures of alkanes including kerosene and lsopar-ETM available

to

30  from Exxon Chemicals Inc.; cycloalkanes such as cyclopentane and cyclohexane; and aromatics such as

benzene, toluene, xylenes, ethylbenzene and diethylbenzene.

The solvent will be present in an amount sufficient to prevent phase separation in the reactor. As
the solvent functions to absorb heat, less solvent leads to a less adiabatic reactor. The solvent: ethylene ratio
(weight basis) will typically be from 2.5 : 1 to 12 : 1, beyond which point catalyst efficiency suffers. The

35 most typical solvent: ethylene ratio (weight basis) is in the range of from 5:1t0 10: 1.
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two or nore honmpbgenous et hyl ene polynmers nmay be enpl oyed, which di fferfrom

one another in terns of their density and/or nelt ind n_one
pref err ed Wi984669%8nt , t he pol yner conposition will conprise géf/dos”’g %7 st
honbgeneous et hyl ene pol ynmer and a second honobgeneous et hyl ene pol yner -
differing by at |east 20 g/10 mn. interns of melt index. In such
enbodi nents, the first honbgeneous ethyl ene polynmer wll have a nelt
i ndex of at | eadhe golyetigatinn may, fupiree beccoadbicted di a $haeygiolyin@rizptidrprodess, ysinguhiee
preferably f (" t

g/10 min. ca@gwsts%géetsm%gd %/8%%0%‘1 B?rﬁd in ag drg,rt s?ﬂ%gn.@&tas Bﬁrr(%r g& Q‘P\la%(tlc‘;’t hg{ttg@o% sl

t han 150 gmmnmzarnons telsemlvcmrheulﬁﬁlémts abrh}c ths palymer Rrodaet issy mlt»nwphble and

most prefe FEL% ar%ﬁf&ffaﬁ ,(xaé?, Hisl ofle Hrirkbre MR cAEIRS Wilh RATRA RGBS
et hyl ene 3 malyni'(ﬂe have Hy&ﬁ ﬁ?oexs o? at Il;eggst: 100 %5‘10 m n. foms.

preferably f: S’W@éﬂ“‘i‘?’@)’dﬁ’f’%@“ﬁf‘ﬁh as o3P PISPASF 81 BRSPS ma beusdp whojporpart ps the .
mor e pref egmihy Lixewls@€@6 &-oikBH m@nonder or a mixture¥F differerd h&ﬂﬁl&bhﬁnﬂ@miﬂe&s&dhﬁﬂhole

or ef or bl y DR AR, sty ef <onak e R o PRI s Bremesien

1500 g/| Omdhdimers to be polymerized. The pol yner conpositions of the invention
w ll further conprise a wax or other higher nelting 35 et hyl ene pol yner
(herei naft er colThexdmogaiegus tlhpirrepolymeSyill fypicalyee presdnt injthreccompesision bftheipypationtis e
E ig?er % UT &n amount of at least 5 weight percent, preferably at least 10 weléht _Ferceljl_lt_, énOée referabl at leastzzg)
and t he oneightapprcent.yrororefprably atdaestSR wpightpergens ab‘?m?ﬁﬁ@eﬁS@PVﬁb‘FaisF REFshs .
Accor di ngI gpxcﬁli}ﬁes@’ﬂﬁnw&é ht percent, prEféﬁbl?@JsJ tHanD3 \WRight peFcift rAdrb profRrabl lidsd thsh 90
poi nt, termned b ?er entr scanni n cal orinmetry (DSC) which

is at Ieast”e‘ﬁb‘[l’éﬁ"?"fe“d ?%P'&f"éBlP’ s 886\%"‘{3 ‘Z‘U?‘é r]C and nost preferabl y at
| east 30[err]C ter than that en

pol yner. \Waxes 3@&3 °gf'1fi°“tsﬁte'ylﬁ p?&glfrw'ﬁ ggll]%haveaégg 8?“?@285%%/ “Thventi on
5 i nt$ udepreferabiyfat least QBOHO@EM’ Moy meferyuyalld:astrﬂe%ﬁ\a&m‘s andﬁmstrheﬁammv Sleett9 365
pol yet hy! e Re.Anghibiy RS R6 it 0.90 gigny, proferhfly HEhM b0 MP) lord BErefMbIF O huoteS

| ess than e are ultra l'ecu

wei ght et hwaeﬁé?({é‘rnf]anéh'eﬁpwfeﬂmyepm%ﬁh@r@sﬂsléﬁar ed using a

constrai ned geonetry catalyst, and may_be referred to, as :hgmgeneous waxes.
Such honogeneoudhahspageneous ethylene polyyes ‘f"“@?“ﬁ'l‘ydﬁé"s%'éﬁt ipdsx (prod plrertng e avip-
honbgeneougretérabfat ledt 60 MU iinS prefediblfl @6 mbieldedl 16,000\p21 0inkin.Cabte Préfetablyho hidre thani t h
t he descri pg%&z of. ultra-low nmol ecul ar wei ght ethylene polyners.

Honogef®ous le’§‘“"i‘ead to a | ow pol ymer and fornul ation viscosity,
but are charact eak Gl 4

greater than thghﬂé & m AR a't“?lhetmé’rrﬁggﬂf’{f%%ﬁ; %%¥%§e%e§%%%§n%ﬁﬁgugher
mol ecul ar mwgthtpomremlcarhbnmbn whiea wax and a nepdeatingdgens it gxemplary preferred embodiments,

Homogeneous, tent;tﬁ el e;ron,ftrmag eeemg@@ q)menrarfér £0dm bridlBHRE LeERS 5t Of
et hyl ene an err]-ol honogeneous wax w | |
have a nunisi denr@r l 1&‘?9?&1 ng\Rreiged q"@@%‘mﬂﬁ’é# R‘?UGG" composition will gomprisgs |

I elss tF@n %@&mo&tﬁ&shﬁ%@%@m&nwm&mhbge?ws arajldnyptl;we dﬁfeﬂﬁﬁﬂ}&! le&VEY age
r r
D agonaoud i i md ot ipdee, Inih smpadiperhl e B iRmbadiions PR TR Yl Re one

honopol ymnera neit index of at ledstnk g#10anihy preferablyatisast 101 g/ 10 nkimyreora piefembly|at IkdseI0rg/10adin.f r om
1.5 to 2.5,

voryex i S BB Sk o o0 i e,
great er t hawnilfbg/100hing ¢ven monvnrséambiyne mordHinclee gl;s%mymnd mst profersbly apmmoreahan 8¢

‘the pokyner, 1@%%@&&%&.@8 eneous eth 1énbsoty,nerent taoaa manﬂdewftt réaxrnbotgtdmmhave a
density of | east O % err 5‘gre er ab | east err

more prefe w&&r@lyaat leggt b@a/ 1@/%{ Taqre preferphly ahigast 178 £4p er%we %rffera@a gtﬁeaet%% gl
g/ f nferr]. min; pntaferably no:]>c mc;r?] thanl i’UiI)OW?!O Wiirl.| mdry/ reerably %(o H6re iiaf 0007 I() indin. ] tﬂlﬁe nt
pol yner CO agsi.tion O enii o unt O eas Wﬁlg
per cent , 3bhijloymors thang 32‘} g')i.:o TiB; @Iﬁtm%eqr&%'altqon%?reﬂ‘ﬁ? Lﬁoé BABM™ at | east 10
wei ght p e I‘ C ent, e ﬂolymer compositiGis opthefned‘nﬁhi villdiirthersampris @ wag bipier Jighec melting The

nax WI t myféne po#gxer (E)g'glgéﬂep coﬂeclnvel)E %xg %%Irvbaﬁg rmﬁ)ﬁx rte£s9 Bteu use t ﬁmglrgtuglg

|nvent|on in“an percent
nore than 35 wei ght per cent, nDre preferably no nDre than 30 wei ght
per cent . _
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The pol yner conpositions of the invention will further conprise a

nucl eating agent. The term 30 "nucl eating agent”, is defined to nean a
mat eri al upefoplssdo® control the particle size and process by MII/OR98/07655
crystals are formed fromliquids, supersaturated solutions or saturated
vapors. Two cl asses of nucleating agents include: (1) preforned
particles which are dispersed into the polynmer conposition under high
shear ; and thegnsgt qf21ystallizatipntexapergtpre of thepodynfepgompesitions. Shoeerdingly, thewax will t he

ot her conpgREeMmy haa Hlﬁllﬁ@lnﬂlﬂﬁé pdirfe, rﬁpgéérﬁ'nin%y d:fferentlal smmaBﬁﬁzEdﬂbgé) which
crystal I|ze at “a higher tenperature than t ot her_ conponents of

pol ymer cofpfderti0tn] Pre@'a\’?ly at fegst 2A°Gpndympst W@UQ‘M@FWW BRI thag @Pﬂﬂég‘eas a
nucl eatin gxoixi ﬁletfu@ ethi1BR poRHEY VR esiBeRiGh HhEPdlynidd don‘dﬁﬁtlons of the present invention

Exenpl ary articles ich ar to a system
under Hig n&c'i“’Pa"es’ pigeFRRling X D%ﬁﬁ?" Ff%1 ;{ofye ‘gl%’p%%’ f’%s Such
particles mnmpmnqomwmmsmmmomhl lic phyI | osilicates by

met hods wel I k R sdlt&)ltt. Q@ulﬁ'ﬁ iow llnl)léculg; &'&éﬂt &ﬁyl&fe/aso%(ﬁh Mo%e?sl ﬁ@%fusﬁx@%et ite

clay mnerals
- 14- constrained geometry c3iglyst, and may b mefsrred tp avfiomegenepyi Waxsh Such homegenropy waxes,

vol konskoi £y Q@ﬁ'&&&hg fér pr&ﬁﬂ%'lhéh%om§?éd&ﬁ§'%ﬁ:@s afdRd ARG Rscribed above 111‘%%55)1'&&1&? ,
and vermculite. O her usef multi-Tayered particles include illite

i ner ai% sWihthgdesqripinaf uliradgygmolecular Wﬂ&'&ﬁﬁh&lm&ﬁ’é@mﬁf Hemagpnequs Yyaxes lead,o adewy
m ner al s nguiRstr aladMulafidiEscosits, Bt dre d]iHﬂaétbnzluﬂ)ﬁj’e&CEr)ﬁﬂIlﬂzatﬁh @fperfiared wiidhlagy | Y

ful th I i t h I d b hyd d
oot A | A R R R B b g R sl P
Cat al ., Vodamef@ehsityp. 547 (1985), which have positively charged | ayers and

exchangeabl e ﬁ&h%eﬁ will th gth%&h@iela?%oﬁ{or(ﬁ{}@e?@o? mtngbWr[ersrUf' behyiere §1¥ch ? d

particles havi ngmfwg[e e or no charge
t hi s i¥fven€s omlefisyTlie hamogensons wax will hange n@h‘?%ﬂ%&%‘n@%h“ weighrlessitiap 6090, and

FeCCl | chaleamp ediBanSd6d) st homo eneouIbvﬁe@Wflﬂt%p M Ha9€ 4 dumbierddd HoRkcildr:

I n

cyani des such as Ni C&& err OXI des such as Herr]Si[err]derr],

V[err]0[erY’Tgh‘Pﬁ‘*ﬁtNﬁséi3 prpfers) F@Fﬁs'j WP%rriSerry, Werr]Vierr]O[err],

ga I[:)ar r] C% err ] N&GEgetid’o]ls(\ﬂﬂ):N{l,q Rrcontrast PRI fRxi¢ \}laxBJ-{n& Erfydtdlline ethylene hf)mopo]lygter of I 10
err err r a err]O[err

The hydrop'ﬂ ?‘Fs’%%’@‘f"ﬁ%?{f%lev ni%ngemggg@g‘ e%‘r’%gtr)\ophl lic by

exchargge of s od inithg case of polyethytenaisaséd waxesand hmiog¢m wanes,diresvaniwilhhaye sdensitab| e

mat eri al a%p% or @30 a,ay@{hg?,%%gew%see fhy POhmer Qf z @Bythe polymer c

salt, an oteric sur act |v agent, Oorine conpoun of the

| i ke. Repreinmengen, gad will Wplcallyé%‘éﬁﬁﬂ"—&%tyefa‘&ﬁ%ﬂa FE"%‘P’&?‘-‘%IWM glcrp%| yners
l nf' l(Jde Wf«:hs.?pﬁ%}alugla% m'ngmsra%dﬂfost\{:kéMblyfdt ﬁ@ﬂ@?}zs@dﬂﬁ t h exarml €,
pol y(vi nyl al coho col.s such as et hyl ene
~wat er - sol ubl e cé&M ‘%J%xd‘gﬁﬁ'p‘%gybg '3??3? °§ﬂ%‘ﬁ°’§%‘“9?§‘f’ﬂ&?ﬂ% rpgan g‘ﬁ ot
car boxasret eyt 1 weiplitpéreme prefek-ublypolegsnswag}niaerea‘nh wbe prefepdblyat lms Ot wright getkent, and
carboxylic_aci oly(acr bl o | vvi nyl
mos prgtsera§f§l%nea%t320pwexg¥|£ &SrceM: ll‘ﬁe ! v?jl] gax lahgﬁg&s de?)i?rl t{hﬁ% lﬁﬁl}gfée?tﬁﬂo%%dn

pyrrolidone. Fesentatl ve
amoni um s@ﬂthesm(ectamm amoynyof !axmoraﬁm 40cweightperosit, papferettly no more tharsijrweiight

enpl oyed i frdefyl ﬁogeg;ég%iyq,g,ﬂopkq{,ﬁ%“fe@ﬁtpg;&g&er nary anmmoni um sal ts having
oct adecyl ,” hexadecy tetradecyl, or dodecyl groups; with preferred

quat ernary anmo m“’mﬂ@‘ﬁ qomppsitions ofithednentins il furthen comprise A RiFleating agentd Theemmo,y
anmoni 3pm s‘ay{uaeauﬁgzigaﬁie stdleﬁﬁerd |t6m5dﬂ)é ImaGtiTRIRELAL B9 c%ﬁlfdl the ﬁmﬁm mgaw;imﬁgswwgwll
ammoni um sal t tr.i met um sal t exade met h)
amoni um sEYEAs ¥ {é gg%?l liqpids, s“pe%ﬂnﬁt%st%ﬁﬁ“s ST NpRe% O g’%‘a" *§ f’f“éte?%ﬁecyl
di met hyl aspgemtsincindes &1)tpreformed particles which are dispersef isto the dolmg'aummi&hbn wnder high shear;

e WY CTyRBLESIER o kol 33 BIFAE B ot bRl R RGG AL AR Y

amroni um Cant erred or ganopni 1S a
mont nor i | | whifh mleawqtaﬂmta@du@eﬂempmtqrhmm tlmahee pqmor)enanﬁﬁmpq!mes edmpositians t

pref erapl yfomnnga Baflmsqlaumm% @a&éqsmciea

F&Qﬂ%ﬁ%ﬂons polymer and wax,
comer ci al | as Claytone[err] %r ademar k Sout hern Cl ay
Product s) . Exemplary preformed pa{icles w@&haﬁmqur%d iRiR apolymas systempunderighsheas, ngy

al ISO be prafadearzalophllid urieyera gatials. S paaelbstan be prepared fr§i hyilfdphitien  Or
cal cium cat,l

o Ty or st o) mtthon Ve 48R 2R b oA 8 SaGhie SRLmierele |
Si(OR)[err], AI(OR)[err], G(OR[err], Sh4Oerr]Herr])[err],
SI(OC|‘|[err])[err] Ge(Oferr]Herr]), 30 or Ge(Oferr]Herr])[err],

ei ther alone, or in any conbi ,@) g the inorganic materi al
can be a coll oi dal n%ﬁ%éﬁ&y %&h@ p'?'se?sent ative coll oi dal
i norgani c conpounds whi ch can be used include Si(ferr],



conponents of the polynmer conposition include acetals, such as
trinaphthylidene sorbitol, tri (4-nethyl-i- napht hyI

sor bi t ol , WO p8/¢6694ret hyoxy- | - naphtyl i dene)sorbitol, and di benzgfﬁg;%%%ss
zylitol. An exanple of

-15- these materials is 3,4, drnethyl drbenzylidene
sorbitol, ail abl e

M1 I ad[ er]su §’°"W?f'l\{ Rt Qonky %ehg%ﬂegﬂ\?av?lg%’%eogp% @Osa\gre gﬁa&&‘eltfc% N Xt ur e
in 90 wei ghhyaperamcbmm-hdw dsires sefnl multx-layerefbmw@qswluéhéhta@mmals such agiedikitepod  as
wel | as M4 adl-&' Lht%%ﬁﬁhe%lag%@xqﬂ ﬂﬁx@@ab%% lbtﬁé?\xseful multi-layered particles, paﬁﬂ@aﬂy

concentratton 0 e nucl eating agent in ynMer. conposl tion of the
i nventi on uskfi WltbemiOWC aelymess, are thedayeted é?‘!bb’dwr9’éd‘156“°b?%&éé4(ﬂli‘éu&%?m%9 (see

| nprovenenjy 1, Relahé)ﬁll%l OVoL.3h, @smmsﬁmxc}x ﬁavapwmve@t:naegtd d@aeﬂﬂeﬂi}mgeable
but is preferably not I'ess than O

P, o tepem s gftiaves st O bep il lverst Saricy Raitelie o Bd ol 61 ¢ derd piich
0. 1 wei ghtysprarif e invedtivel. mtma&hﬂi mcladd chloridds skob asRéhand BeGlLwhalgpgenidea swhlason

th | f,
gr gat er t h]éf%r’ %Eiﬂéﬁé‘% cen o' sy @éﬁ‘ g@rmqg suh% H e \pé’?’ }ﬁggt?iéydg’l?t&’r?”
wei ght  perWg;ivk ;0,80 h, MQQ;GDPDE, MQ?D&DHiP ﬁ@t@@ﬂe&@e MnHASPy- Iizov@ﬂ @E&M(}J&:eent and

most 10 pref e’i‘ﬁet}lﬁ)froml idhfR1aGered &ﬁf&le@aﬁbe"i@x{d&m oRSopHtit byQ&chEr&@ of éaaxain

pol ymer conposi t | ymer conposition o
i nvent i on notdssiunper ealpimyeationsiwith g sujtgblp E‘éﬁe’r‘\ﬁ S‘&h 2 WG Ao ipblspobmen raééﬁiema‘y

whi ch i's ajnh&@sd saltQn BRPHRRE sidfa@2dcBVe aghi, AhE4 Mlirire &i’mpbﬁﬂﬁ&r the@ie. ﬂ&btkﬁﬂfatwe

greater, nore pref erabl at | ea erc r eat e
pr ef er abl yexarlp‘r%%g’fchmer [sevateEl z‘rp@g’f“&s “f%gﬁwg E'Flﬁf’g%e%%r"gfﬁé cahol (bor ©
conposi ti ommple poly(vnwhﬂ&holb)asdxyanchbndgmbbaich agpohygthpibne/lycol] Waigtsolablectliblesiow i n

th I f d pol

i ch S B el e A R b o TR ol Sy B R bt ney.
an avteryltaciissadt as i@l@(agnlrc@eirdlanglﬂsatsails, apéhpolyvinyhpyamolidonse  conposi ti ons
whi ch lack the REB;J: SadivD Kafd gﬂﬁﬁﬁhe qu?ter a ammomum salty\yehdoﬁlcglnﬁc@&hvéﬁéﬂts) which

adhesi ves of theinventlon onpr.ise at |east one
honbgeneousan be employeg int{hip E‘I"@“‘b‘b‘!’%‘@r‘h" %‘#E‘yammm}‘ﬁ% falts,ppving pctadseyd hexageoyl,

conprise aﬂh‘ad@éyl Jr JREyEir¥upefwithpRédrfell Giktdmad) dﬂfnhdﬂlumhlysﬁﬁdhﬁlmg dimethyl The term
mer is in part used herei.n err -olefin

ol efin r
hom)po"?‘{/)me ‘Eydb?ge’é‘ﬁq%"% ammnipm saly aefadecy ‘G‘et%ylraﬂ‘f“@fnﬂ'gl %ﬁ‘}’%ﬂqﬁ%ﬁ f or
exanpl e, vwﬁxhormisae,gieﬁrdedymlmathﬂahﬁoymm salt, dihexcldangli dimyethybamyraaniug sheetpdeplar ed,
for i ocess. O efin polyners
prepared i H‘“ﬁggﬁ‘gﬁ“%‘r“%‘s? 2‘& i %ﬂ?tflgagggwmgm‘h%&%'% SB{ erally known ag I )c/)w
densi ty pol yet hptetredorginppiilic !mitdlamrei rettiglenare @premmbmmamww of pugtamaany f
pol ymeri Ze%‘é oﬁénhﬁr@ﬁ%"i’&t aﬁ&mm: hﬁltﬂ%reyeﬁﬁ{atehﬁmﬁnormw ite cld gﬁ%ﬁ@r S

general ly ve a ensrt ween 0. and 0.935 g/cnjerr t hyl ene
pol yne?Ss~ awih twswwow@ﬁﬂr @est wfembr diragthyb f"h&’r%&s'aﬁ‘%h‘wa’r |a’8f’?°"2
catal yst, &*ﬁﬁbx&ﬁly@al&h@iﬁnemm%dahdnask F8bhersClay Brbdhcg)ener al |y known as

| i near pol yners _pecau substanti a chai ns

b
of pol yneri zed ﬁﬁﬁ%’?ﬁuﬁr"f“it"gﬁﬁd’ﬂ{mﬁ B IRee Bﬁ%ﬁ{%g’?{ g’e’ eﬁ:ha‘ﬁe of tﬁenscogmrc'fé nsity
pol yet hyl epaasgiti)icpalcige cativisl with ah inergagjc aatdmhsrpbgvmgtﬁc sObsBuide qbtamﬁd ©Gedrolyzing a

g/cnferr], is t hSR %@§> h s ' %i S
rel atively PO anthA“Y aZﬁOirlloslater SeulCh %}I ve {aﬁﬁé)" (ﬁ%hﬁi(?’@ﬁé)éwéch})« G80cS,
copol y¥er s ordie(@wh!y)l.,ew@r glong, criin any goretfipation. h@PEtatl@MéP inofgpricymateriabstnbe & folipids]
avai | abl e in@r Yl éo%ﬁurﬂr ﬁ%&enta’iige coﬂoﬁﬂ%di@a}ﬁc REmpsaRA whith EdAIbE udel 1R 510,

A efin pol grrers are |linear copolyners of ethylene and at | east one
[err]-ol ef 'P:%fe?@s’tA&o.i_’?Oz’Z’oz a3 lpngopineny smOmaIoRs| y of 4 to 8 carbon
atons, are al so Tﬁ@l) ankﬁlﬂmnlﬂtﬂﬁyﬁafﬁmé’rﬁl My d]so&h’ﬁdeﬂ)a@éﬂtl&ougﬁ&xdl&ge of functiokdhizéd
known in the ar ‘ﬁgsr(g% of a}dog}(;a} et hé ne/[err]-ol efin copol yner
is a funct P@O§ian ‘ES’E“r‘?"'{ 2 disclpsed i 11190, py, Ferr] ol efin and the anount
of sucks nonomner Exémpldigmeizping wpmrs whith ateipeiclesovti¢harefonmed 7 sof inatelityl imethert he 3
5 greater_the |ength of th rr]- ' r D f
Cer - or of PR e Bofaer oo b il R, 081 i RAIALE worblF, SOBHERT.
| ow densi t yapbthlyljdend) ydrbiteb tri-(4umfiE)oxy-i-naphpyiidenklsorbitel, eeshdibeprmtideng eyligal. n examplanfl
an [err]-olefin of 3 to 12 carbon atons, preferably 4 to 8 carbon
atons (for exanple, | -butene, | -octene, etc.), that has sufficient
[err]-olefin content to reduce the densitly-of the copolyner to that of
LDPE. When t he copol yner
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SUBSTI TUTE SHEET (RULE 26) contai ns even nore

[err]-olefin, the density will drop below 0.91 g/cm|[err] and these

copol yrmer svene/déseewn as ultra |ow density polyet hyl erRCRUEBOESSSor
very |l ow density pol yethylene (VLDPE). The densities of these | i near
pol ymers generally range fromO0.87 to 0.91 g/cnferr]. Bot h

the material s nade bé4t he free radi cal catal xsts and by the coordi nat I on

cat al yst s hgsemajenals is 34,-dimethy} dibenzylidene sorpitol, which iyaxaijable from Millikeg fhergical, Inc. as
prepar at i Qvilladi® BEIBOPREEOfifthdravhilabile £t hy veigit pEredny iR tufe iMSEweghtpdradtd 16w density

from The Do em c as W E .and ttane[err] ULDPE
resins. B‘F@é’ﬁ’ea&@}é"amgﬂy(?’ F%‘@ejﬁs mﬁ%ﬂﬁ}%ﬁ%‘?@“ EM°be prepared via
t he sol ution, sTherconcemratiopeet thehad@tiggdgynvbrthemtymencomposisiom off theipvention will besinen one

or nore Opa%ﬂo%%i‘fe&l%t%%ro%c@ftﬂeQe%mmﬁngm IIJ&:IIJSnng(' oR & ERA0GR -gipp%a&n%ﬁgml}'at ta

cat al yst as are
4,076, 698 hue)lsm&eqbb@nt less than 0.0 pweight perpant, moteprefarablynetiess thaw§.03 Weight pereynt, even

pol ymers ah&e poéRRia69 InLMess had g tvagntaerdenaamaa& ﬂa&eram} R léksaﬁanwuﬂmt based on the
di stributions err]/Merr] in erang
Rel evant oFP'é’c‘l’l%é\:L efﬁ%e R9¥Y"’Sb‘t°H‘P6’F"°P?rﬂé§e'°@P '§§@§r°afff ‘PF&’[IQ Wﬁb@ﬂ%ﬂ%ﬁ@mﬂv

met hod s of nopgzeaﬂéi' rﬂﬁh 5 %1gﬁd’p€rcent, even mdrOptererabli ndﬂgusaterla&h @ Weighiercéht, Adméé 1 and
t he pat en se suitable as olefin

pol ynars. SPEe R0 SR gt P Eeas N of dg o as e B nonor
sel ecte d f r om t Tie pglyoerxompesitios bf thgineention wily be dhara@erizedsh havingab elpughtial at break

car DOXY !+ Sl s ARISE plechl Gl ot Kl 0 phroth grodd, hfe oD Wiea TS

unsat urat ed nono- or carbon ato a salt of

t he Perpans greater, evsn mats; Pé?fef%!&\t a feast 40 petsent greaierthan sqnendrativei palymecompasitionsom an
al cohol  hay;fidack tﬂe‘ﬁu&ea‘ﬁﬁ’é&@ﬁ}_ AL MiSrate@Béow in the exanipleX hishfy Prefdned S¥mer

Ter pol yners of ethyl ene and_ these conobnoners are al so_suitable. |ononers,

whi ch 1&re °°m1’°s“‘°“§%‘h?ﬂs%‘f1% I"‘§“°B r""“b‘h‘F‘E?eaqu‘fl°ﬂ%?ﬂ?"raéP’°§‘é’H“‘edsdél"'?ﬁ‘réqos!’e‘i’i?“‘ @ hyl ene
and the acdvesattkasqoo ﬁb&é\t@fbﬁﬁéﬁhm&bﬁpﬁdﬁ&bﬁﬁﬁ;@ﬁmhﬂwhmh lack thedl@tigpigent! in U. S

Pat ent 3, 264, 27 te nmer s acet at e/ car bon
nonoxi de or 20 gihge[tﬁﬁg ?fg‘ﬁ*uw {i@ ‘?é 'f°8/‘"él§? f)terﬁg]%/rooﬁl@?fecfépcone PRI to
15 wei ght qﬂmlenemlymﬂhmmamnmd,demm@nql comprise any of algglegrpﬁtrd}t@ml olefin polymers.
The et hyl i bl'y
from 95 5 G U oife PV IR pEflo R & <R IR RTE itiPh Aol 8 shoichl 2
more [ROef cpEmPlymers prapeas; @5@@@?%@@ wahéNmmta15/Shdfé’6<de(laﬁ2 pelyethylene prepared, for

190[ er r] C) exarbapit,aeS8 meiklfrykmoﬁ g&h&sspoieﬁmﬁneﬁfpr@&mm fe Righ Eﬁééut? %esaso dré O {n 0 . (1)
nore pr e rom 0

0010 o o e %3% s R ol isnes (DR rE R S parneh B £

decl i ne t opdiynwesizedmyehes uﬂih(paxdhﬁtemmtﬂie)ﬂosmer tackbarey DBPE pm)hﬂersl gankeatly have aldensiey 30

g/ 10 mn. Sul Iee e/ r | jc.acid,
salt and esefwere "?%{oea?‘%%?ssr%r s %‘ﬁbhfnud’g e%{ ﬁj%'fa e“ﬁ%%% lé#feg&rg&y% .§§3§¥§§ogd,§a&@§)

i ncl udisng, calalyst, soh as|aiZikgteror Phillips citalyst rrgigerieraitp kho®y as livear pelyhergbecansa of e Pat ent
5, 096, 955; gypstantial abs@ﬁch} &Qﬁﬂ edalnY Lf ;ﬁlyﬂﬁhﬂd (nglﬁé)e ﬁ-ﬂgpén&aﬁt ﬁmgﬁﬁ:ﬁome High

et hyl ene/ methacrylic acid and 1ts iononers; Y enel net hyl 30 acryl ate;
et hyl ene/ efensity Pawweaﬁ DR gonemiy hpving 3 denpity %fé’r9§ 100865 wemy ks &ﬁ@f‘h{ But y

acryl ate; lﬁiﬂ%ﬂ)lﬁﬂ@bf &18/AL, Yehd it contains refuivaly ﬁﬁ%i’aﬁ@tchﬂﬁrréﬁtivﬁoaﬁ‘d vdriche Oneat S

| ononers; enet/ EV@U% acr f_at ﬁbgﬁt ha | ic acid. }és | onorrer

et hyl ene/ |%°8 orgtyisee 8?‘5&%‘1 e 5“’& R COmEETGiAly availa IFHW’EW@FW °5’ut yl
acryl aoe/ aanuyﬂayeevaedndtmdvmﬁ@u i ononers; et hyl enel met hyl

met hacryl ate; e V. t i rs;

et hyl ene/ vi nyl gic% g{iﬁ{' égc"{r)!y?hagecls'tegag Aoﬁeg%ﬂwghgar?g%slg“ ga ogﬁré VI ny

acet at e/ cagathon atomh psefechbly 035 to 8 carbay atems Anelshwelkppvn aafl emwlmm%ﬂﬁ ghsis

et hyl ene/ Qabwh m@lfera}lt,tﬁé%&@ oP R The AU IehdA G olefid dBYdIARE s asfﬂxlgwn)ﬁkboth the length of

acryl at e/ carbon _nonoxi de; ethyl ene/vinyl acetate/Tonoeth mal eate; and
et hyl ene/ ¢ fypjefin and the amgunt of SERMPRIAETIR Hig CORGlYMmErTelative pothe %’mtaf stiylegpyitheap)| e

copol yI%er sgradid te ¥epth B vhe a-%tehi{ bRy gaatehmé ardsuhtof alofifin present, the aﬁ&yﬁﬂa@x skt yl

aogir, %”a?}[_] € &:go ynexgrhﬂnsarn ?owrg%;[lsnty polyethyleng {L)ﬂ)%)els t%;())l@a?ly¥ copolgmer og etgjl(lt)t(nte léI{ an a-o {r eof .

of 3 to 12 carbon atoms, preferably 4 to 8 carbon atoms (for example, 1-butene, 1-octene, etc.), that has

sufficient o-olefin content to reduce the density of the copolymer to that of LDPE. When the cbpolymer
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properties, such as tensile elongation, are taught to be inproved by

certain conbi nati ons of these ethyl ene I nt er pol yners, ed
in U S PYY@AY4669479 190. The procedures for making these etl')”léfeggs%;"éé3
interpolymers .are well known in the art and nany are com‘rermally

avai | abl e. When an ethylene interpolyner is used in

addi ti onal
i nt erpol ymel;1 Jﬁggiy;‘g?‘@zﬁq#{y %%&ﬁ%gﬁ@drpﬁtiﬂ%%m ] ese%tpb%égpercent by
wei ght to ultm:lp‘éd@énxmyethylene (ULBBE)s vare logdensityypatyethyleps PEhéfhsﬁnmlgf thesey |

nodi fy thqmg;}«f,gly,;,g,ggme i $emioe t boxghil ity, etc. This nodi fyi ng
‘pol yrner may be a atl bl e el astoner, such as a therpopl astic bl ock
copol yner, $naie by the Trseradieal satplysts pocy e coprdingtion Sy 2 wel such

as pol gpr qmsh@ qhe aapés)akumd;ﬂ iR IO p&ghmhm&meneous linear etfl@ie@blymbfiare Svagibdat er

et nyl ono- 0 T TR G eal PP 2 bt e Rl Sl Chfrbepten,

honogeneouinestethylemolymersicaf ieprepartdvipthk suleios, slamrpor gas phase pelymeritoqdtthyjére Wi t h
I i d | t
pol yam esdmf.ﬁr?e o"ll mol‘erlvgtx‘{ngl B fo?eﬁﬁ L&ﬁ&\?&lerg ﬁ%ﬂe%f‘e?g)&e tﬁ'ra ?#F ﬁ%té%ﬁﬁ&sg b\/ ﬁrocesses

adhesi ves mer w use
rel ati vel ysuphoagars@iselessd mah’ S (ﬁqtentsNy $§765ﬁ98 tOt@de#’eaneaQit Pl‘Ffe@hiY:thﬁ@wseneous ethylger oved

pr open espogfmemﬁ‘e &m&xﬁpamau.&e@sm&lﬁmé@mm wlipe dkﬁﬁxﬁfoﬂﬁw in the riAE & fSHome d

modi fyi ng for increasi nq the open tine and heat resistance
is a poly @ﬂé F‘elewbqlw%&onssqfw akthesef asﬁﬁseﬁlpafrrajs’ 254 thsir mgthods o&preparation are
I n the enbgelidiROls. Ritent R& 419wmtah0memneshowmemué&& a hot rrelt adhesi ve

formul ati on, adhesive fo ti.on pref erably
conprise a ho mg‘gﬁv@ﬁﬂ{é‘g{ SRS PIREPOREIT S5 Sty g ;3’ egﬁﬁvd'tgl % 5?“ ?1"° qpEsPer
and a tac kSefectaf from the group consisting of vinyl ﬂtetsh)éa sammdtcmbe&yhotcxMetethwshmty has

IMO:’ Imj:o%te;‘ e a%f‘ y onQ{%,H}Q %%ﬁ’gﬂéd "%“M’%{lg'bﬁ‘?' %/ JEE% of A3 5 Qﬁg rahprﬁda s@fof the APOVE,

N an anoun east ht percent,

pr ef er abl yunaa’mrtteb@td @@rﬂnéthg hmsaturated acid desiveddfrom anggisphol ?ﬁ"’é‘gé rt‘amayooa@tom@as«t 20

wei ght per,G&iites tERbE mxrp%ﬂs.@bwhy%e Anaa&&e c%ﬁoﬂ@ﬁieﬂlﬁlte axasm@ms TorRfdrs rmﬁ&h are
preferably at |east 70 weig percent; ically less th 99 vvel

percent, pioBplelelypr partially §°‘l“ﬁ'é¥ﬁd 9‘5’"\)(@1"@ Ak °‘hy ene and ﬂ’ﬁé?‘ﬂ’é’ﬁf"" ib ‘é"eﬁl""e‘f‘%}‘%ﬁ‘l B,

| ess than Qg WRAIDA U.P4tene 51264, 2313dlnmﬁonpfe@fnﬁﬁ\&bbﬁbﬂiyﬁﬁ&adﬁhad’éta%?r\hm lgdiﬁoxlde or
perce nve t _adhesi ve f.or. S
e et wi Ty e e R i o roB et P it o
percent, preeimplogl y at | east 5 wei ght percent, nore preferably at | east 10

wei ght percent, The ethB,lene @rﬁgsatgg%td &%ﬁé cﬁmo%n@f wli ﬁaﬁtm g(ﬁréféﬂbﬁlm'onpﬁr 6 Q? 60, 1 N€

wax Wi ll typica rovi formulat’i on
in an anpunere Blfefeml;lymﬂ@otlﬂmﬁﬁ@ MFGHEWM@S?R‘YM@I’ ’ért&@’fp fge melf mdexiarat 35
- wei ght Per B of these modxf}rﬂyxﬁterg&%&E Uy 1R OmaYRbrige fr&ﬁl 1$<Omoe¢r&mbnpﬁ6:ﬁemo 50,

In the inventive esi ve fornmul ations, nucl eat i n %@gent W |
typicaly @é"’ﬂfetﬂﬁ H@ﬁyfﬂﬁn%m 10 419 miproRiygicab propesies, Ipﬁgcépa{'%%{?f‘gbm’ﬁﬂa
percent, n&kknefs BWalléeBlks Whéhhe dtigddhe Edialpm&ﬂ&mmgmovpmgmm even

nore preferabl y no. ht cent nost abl.y . not
Tose {han 02 vera <BiRehmafing soiShchtle e mABaHRF eblesslir
adhesi ve fwent KH\(A)amiudmacbuproeﬁxanam,yherstabnhgﬂ Ebtﬂdpscthm U.8. Retentgft196,8%% cent ,
nor e eth nQ/Eﬂlﬁ%M (ﬂﬁu) afl 1%%:1%51#5 Qﬂx@leée/ﬁ“ﬁﬁagghc Qﬁraﬁ@%tonoﬁl\éﬁnetwgmetg 1

preferably greater pér cent ‘pre era
gr eat 60 th*lfWhEe: 5th%@1e(gwl ﬁﬁ@fa&eﬂwi@ﬂmﬁwl Hﬁrla%é?hb’le%féfh'é@f'\?‘éﬂ?%rew eneyipahptyl 3 5
I n the i VARl RethiRfylidRid and f8188dnees; ERyidHemhi mas,na:evmat;@ﬁ&@cfdlaﬁd itsibrokners;

no

typically be provided in nmount o | east er.cent,
mor e pr ef e?‘%‘?‘?'s&tf ?éﬁ%‘fw@%l“‘&ﬁ@d&é fPENETS: © W&"%@fy??)ﬁ”@‘ft%%&g‘ﬁm&‘“dlnéast
- 18- ionomers; ethylene/methyl methacrylate; ethylene/vinyl acetate/methacrylic acid and its ionomers;

ethylene/vinyl acetate/acrylic acid and its ionomers; ethylene/vinyl acetate/carbon monoxide;

35  ethylene/methacrylate/carbon monoxide; ethylene/ n-buty! acrylate/carbon monoxide; ethylene/isobutyl
acrylate/carbon monoxide; ethylene/vinyl acetate/monoethyl maleate; and ethylene/methyl
acrylate/monoethyl maleate. Particularly suitable copolymers are EVA; EAA; ethylene/methyl acrylate;
ethylene/isobuty! acrylate; and ethylene/methyl methacrylate copolymers and mixtures thereof. Certain
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10 wei ght percent; and typically no nore than 80 wei ght percent, preferably

no nore than 60 wei ght percent, nore preferably no nore than 45
- wei ght perwersg/46694t he hot nelt adhesive formul ation. PCT/US98/07655| y
general ternms, the tackifiers useful in the hot nelt adhesives of the

I nvention conprise resins “derived fromrenewabl e resources such as

rosin derivatives includi n[% wood rosin, tall oil umrosin;, rosin 5
esters, naPEPHHessHEh a8 il sfopgation, ars taueht to be improned PX/‘&EE“&E‘%’”H’P“‘%‘&W”%‘I}Y&HN ic,
aromatic ouimmoxﬁabmahsqa&&ﬁtédenus Patent 4,379 09 The procthiredl forniaking thesé ethgledei f i ers are

al so useful AL e?s adh Sﬁ(igve g{e this invention bl
Repr esent at"ﬁf%o@ A el kgew o Sﬁfmﬂ?ﬂlglaﬁéﬂf?ﬁcl udes al pha- net hyl
styrene resins, Whenanethyiina nﬁmﬂynund used bragditidnaldo Chamoggneous sthylene pAlymery the

gfes'sﬂgh T@ﬁ:iﬂu}el @ﬁ&ﬁgﬁ%@ %uméaa%w,r. ﬁrf‘é 3? a.l\x%?&@afiéﬁst Ogrfrgtg 3{&3&@%0%
and bal | s6&%hedyq Sﬁrgnzﬂbmwovefhe iB'@[ab‘PW] f@dlfldle OPCHS@P’I inpreageche fleyibiliey, ?t‘es'l'fhm Wi t h a
sof t eni ng %umnggfo@ak%amagy cbiphtidleelabtomFOuch 49 b ER{opiRdY bmeﬁéa;{ayn_fepf al eni ng

poi nt greater than 1 err]C are particularly useful rove the
cohesi ve sPPRERRjfa atamorphausoy H@%‘F’W?"'&?'efﬁ"ﬁé@ﬁ plyRpylene, W'Yb“‘p’l‘?(}eé’ﬁ??lbﬁ‘?'y'e“"

For the adhaeenm wsw iOfredtdd thah 50007 Hnieilenié &@omamh aedhyled&iGhy] et (ERA), Bthyléne-

pr edomnj cki f |n resins W th |ncrea5|ng

P oo bty s Sigpurs thsreat SRAPRIY, e et Eielal o ey iers

tackifier also enurtpetiblle withqolyprakiesDleslting fislastidizeresistait pressiroyeadiive adhesives. The
Exenpl ary I r,0m
East man Ch%n%ﬁ@u}é pggﬁlef Wit tﬂ)ﬂ:%l}ﬁ%%gqulﬁgl[eﬁ 1Je1y_|l+$' éaggmﬁhoﬂ' %&? as"il'ago h%tr%é?ro;n 1

hydr ogenat &gpreyed proparties nétm komegeneeys emmn?gmquie tntametymee g} mfemdmwd@ma relyimayy
poi nts of }HQHcphdid Ifqh e opdifirkd dnlt gea@ﬁﬂsté'n%@i‘@EJI}b@tené’-?&xB@l%ér‘é&th DukitR®® 83i e
available in the grade, the R grade, grade and the Wgrade
i ndi cat? ng Rhels er | ng | evel s of hydrogenation with E being the | east

hydr ogenat ed andn e Embodiflehsif thg ifvBRion@hich fryvides gRd aicke @hhesmeorﬁulgfoa,ckechs:nat
brom ne nunper. ne rade
= br om ne. AR ormror O S find  RRoRSoeR T Ene pome o < eckslfgpest <

al so an andatacEet'@t otac H 142R from Eastman Cheni cal Co. which has a

sof tening point of 140C. O her useful ) tackifying resins include
Escorez[ err] 5300thendentiygiot meihadhesive foymplgtions; the hemageneoysethylone polymen, & desstited| eum
hydr ocgg bo Qva@ S»hl'i‘ﬁrefeﬁﬂ@ bEﬁGﬂ&eﬂH 81 drdount 8P4 leasd 5 REiEAtipétbenl/ J&féﬁb@gﬁéﬁt 19%eight
aromatic nodified petraoleum?2 5 hydr ocarbon_resin ar avai | from

Exxon ChenPEint mgre preferaliy At fegs 20 vrs<sht pyrergt mese Preferably ableast9 "f%%?ﬁfcem "and most
al i phati c, pﬁfeeumtat réaspmwaghepamehtydﬁnwla IS thanl98 Sveightaperaént, @i&feﬁbfyﬂ@mﬁw%&w

Ch |

hydr ogenat B1oEH EOSATRETER e sn 20wt APy LB B P Bab B Tl repneo

He | I h
oy e styr enat ed {mymyBiEHcP Bt o8 RomGANRL BEWE S cptellt 8 Movighln bl ! ©

f rom Af% zontdeashiowdightiperegnt, preferalbly atdenst SOreight pefcent, ngge preferably at least THweight gereent,

numer ous t mﬁﬁospgmm&y RSeadtng weigﬁklpuc&@ ﬂewaamwahmlp?ovm:!aﬂfélh&fn?eiﬂamsm _
gum r osi ns r osi ns all-oil

| evel s of rogenation includin
rosins, di &rmplptieg “%/@saﬂ%g“m ERopRars han Aoy égg'rié"r"éfﬁ’d”efmbly “°“f5’6‘!‘9’ﬁ‘é? weight PF’G@‘F»ns
Sone speC| mo&madamynmdndmmwmtudﬁmgl ycerol and pentaerythritol esters

f d I
Chotooe. ot ar 17 el bl bl 3o RISt ARG A il
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adhesive of the invention may optionally conprise a plasticizer. \Wen a

plasticizer is 5 enployed, it will typically be provided to the hot

nmelt adhesive fornulation in an anobunt ofigat |east 1
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wei ght percent, preferably at |east 5 weight percent, and nore preferably
at |least 10 wei ght percent; and typically in an am)unk g& Qo ggge
t han 30 waVEIP8M4p&cent, preferably no nore than 25 wei ght pe 8/
nost preferably no nore than 20 wei ght percent of the hot nelt adhesive
formul ati on. A plasticizer is broadly defined as a

typically Q n t c astics,
rubbers an o?'ﬁ'e? er%egp Sty‘{iéaﬂ¥ ™ r%‘\’/tgang@tv%ﬂgpodgﬁ%& é/&e%@% %&F[hgpw weight

wor kabi | i t yercent mgltemtemlrhrmomwvhan 45 weight pRiigent pf theshot mplmheswafomﬂatm her a
liquid or a solid at anbient tenperature. Exenplary liquid plasticizers

i ncl ude hydr ocafmgsperdjtqras, the dackifers wsafl in the oy repltadherives\of the invendippepmprisedesins qui d

el ast ONMer SgeriPbdednl feheiWable Ridubcedduth as rosm derivifibédichulidig | hmrremfahen glinlr&simMsiah
are lowin aromatic content and which aregfparaffl ni.c or °Ft henic in

char actoer . estsrsaanyralagdsynthetic terpepes, and derjvatiyss of spch, Aliphatic, promaticiof ixed aliphatics, - oy
and have agromitictpbtevlenfl based Laiokifisiae aliusefbl in the msmebbﬁhxs ihietiorse of

pl asticizers in_this inventi at es.the lefin

b1 {goner o. 1 ow Repttstnalid GBS ek nibor ol oGl BB BB Bt el e
derivati vebramhet and nobraschep Cassinss Corsing, ¢,b Gsinsgss. wellasstyremc and hydrogenatedNredifications! | d
bove 0] o e Tabkinke i g o huilly sy BBl ding VR e LB LS B0 T

et hy| e¥fe/ [ Solid]tacksifyirg resitis with p mﬂeymowmrahas dPQ°§bm@° Pra@téblvwh g softening point esj n
and a sol i gl 3h1§0°€ §fe p§t'ti€ih:: Bseful %Bﬁbﬁxé‘&ﬁes% Rdn bt 0fthe AihQRBZSF M Present

pl asticizer, the resulting ad esive 2 conposition may be applied at

t enper at ur B¥engien. oy 120[err] C, preferably below 100[err]C. Al though a 1, 4-
cycl ohexane di nvshwmhesﬂeMmz@ﬁémosWﬁmd ﬁamgeesmhd gfedam&adt@bh;maﬁd om

Vel si col upder t ade. n ed, any
sol 1" pl asPErs RoE el P sseeans rmpty <PacteR e A vl pac R BB st

t her noyd astackifies onmpusally conpatilge gastitizeb isemploydder pl astici zers that nay be
suitable for thi I : PO
410 412 Bl bot E§en§) rgfifgie?s lﬁcllﬁgﬁ&w@q{ -100, H 115 An@ HEBOQr%gl%a&rggl &ehc?l'& iE
embodi ment Kingsport iV whi Ragisliyideogenptgd mbphpbﬁwwptr%@mdwﬂrp@shon gepingwith softening

preferably &,@mwe 115°C andABR8E! fespboti®dly. vmlleie aFéeavﬁﬁHL QMﬁ‘edi grade, theRgrade, the L
The hot mart adhesi ves of .the L nvention w | cterized avi

percent el Fadpand B Wograde ‘“d"’atmgb’l‘f&ﬂﬂg I8rsisof h¥d§°35'la“?‘b‘5‘§‘t 8 therleashhy iﬁﬁeé%i‘fdéf'd
pref erabl ywetleing @R Itost ) driogenated) IThY E gﬁﬂﬂfas a &ﬁﬁlmﬁﬁﬁrﬁbegﬁfﬁﬁ,&hﬂbhﬁde&ﬁxﬁnﬁmk mber:
100 percent eater, than.a c adhesi I acks the
nucl gat i ng fasgé‘ ? grageya bromine nu mber 6133 %té ?}q pade has g mé'%e"é"r? TS dg’n °S "?sf’(g?
exanpl e, hEu@m@di-WBrﬁmmlﬁam(m ChemizgalGrpivkich Has g saftenifigyoin of11B4T, Other useful

I r ganox| erg }knt}ﬂé@sms 1@(15\9 ok% sgé%fien MRkGny Md%@n%& g;fcfo]nﬂ;ixﬁ%lmle‘ﬁh" ng

addi tives xanpl e Eﬁrsyl sobuty Itives,
col orants, h)@r‘gwﬁmrssmsea@ ©z® 56002 paftialbr lmdgﬂgenaﬁélarplawmw@#%pegalﬁmm so be

i ncl udgd i Rydkddrbon resin all ﬂﬁlﬁﬁl@ﬁﬁm@m%éxﬁlbzﬂ @S:m ﬁgusiohel?@WIﬁ‘chké) BRda WHi@Ms &0 not
detrlrrental lp}(:&affect t he el atlon |es

char act er i YiPhgicAromaHgPegle Y ?f’ﬁﬁt?ﬁb@ e(ff"mt%dlfeﬁvgﬁ?’}%r?" ip kRO se of

ant i oxi danHerpomd® 2190,aqaitiblinhgdrogedited cycl&ﬂbhdnb patioleard Hydrocdden reﬁmh\@nmttfﬁ)m etc.,
such optio n n

COMosi t | OEIS ul*s, {J\E?ﬂ W]}nignﬁim BB wﬂoﬁgacﬁwol Sg?mf{o? E%i thxcﬂ]gg \L}grexpag eeP% réesh s

pref er abl ymh@sfgmt dalimongneand gu}qtlable from Arizona Chemical Co. in Panama City, FL
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In the case of extender oils and tackitiers, such onponents may be
provi ded i hdsageretieninsluding gug resins.aroodk rsin fall-oil pasing dlistiied Ww@ pyins@hded

above, in pdifnerized rosifs2 Sémeédpedifitndaffed mh; m@ﬁﬁ%@@w@ aﬁ@ﬁeﬁuérydmtelrb&ex@t)fw&a
i nvention whjch are dlscu83ed i.n. nor.e

desi rabl e 05§ d talicpdl resinsy, m‘aﬂ]é{ﬂ%labl? Hé%‘ Wclf"ﬁ?e’ P‘S’ e eatﬁ’l“’s&‘e‘b‘é %”‘6‘7’?@1 é](?31 H an
anount gr eﬂdn&éryﬂmh&nroﬁn ester avail&bleJffoim Ah%mrﬁemwﬁlrc&f EhidzENR- 800 Ul@,&&kntﬂe@ytmdl gﬂin

perce m)re t ra.b

ot o han 5 8P ShEn SapY i evn 37 2egpiyhB sl RS Bheintliie R g fom "
percent. Hercules and Foral 105 whithasw kighly hldegenatep pantaerythritol obin bdm alsmeiabiecﬁnmrray
further optionally conprise other polyneric conponents, including but
not limted to pol ypropyl ene, styrene-butadi ene bl ock copol yners, and
conventional polyolefins (such as, for instance, linear |ow density

pol yet hyl ene, | ow density pol yethyl ene, -1 and et hyl ene vinyl acetate
copol yners). The conpositions of the present invention are

conpounded by any conveni ent ¢BaEPRUTE'SHEETIRULE 26)



dry bl ending the individual conponents and subsequently nelt m xing, either
directly in the extruder used to make the finished article, or by
pre-nelt rweiosdedom a separate extruder or nixer such as, foPCEUIBOBSS,
Haake unit or a Banbury m xer. 15 The pol yner conpositions of
the invention will find utility in applications requiri ng hi gh

el ongation_at break, while nmaintaining a hi h .onset 8‘ stal ization

t enper at urtercules, $ylvatac® R-85apd 395 ar; 88704 95°C mell point £osin;ag) lﬁl?PI"cAs“z‘”@ar pet
backi ng, fdhegicallGol #d &orel ADRAT0TInelPoit IydidGMbtexSsin acid available frbn Hefebless In2. 0

Preparat i ons. The edi en ed in the

pol yner cgﬁf%& f%%gp'befm Ic Jaihed °rp°"erf‘f\}’eaﬁ?‘13§%¥ A" ‘f:#:etm'cc?ioérpar ative
exanpl es are seThefhomielt aidhesivdxd theddviension mgy dpsibdally @meprise Riplastivizamn W ereaplasticizer is
et hyl epe u. S
pat et No SR} § il Goi Bk iuch b R EhRRRA Slgudilf nlh QRO IRl |
pr ocedur esveight Pemeetpmif?rﬁ‘gy atleapt3 vreipht neseut.cand mpre Pﬁfeﬁ‘hlb' atdeqsh 10aysight percent; and

pol yner s #vmg %&awnw&%ﬁshaa 8b wtlgﬁttpacane pmaaﬁaﬁ&% than 25 Weight percent, and  The
conposi tions of the exanpl es and arative ex&ﬁvé?%\}/‘\ﬁre prepared in

accor dancdneff Rreferapjyno more than ?%‘I"I‘%‘\'J\P‘ﬁﬁ‘ﬁ tof e Bfekka ¥Bneous pol ymer was
added i n the anmymRsticizéah LY definad ssImyp‘x@Il;I @gunrcgoriﬁa:hhm that can be addabtot 0 a Haake

m xer ich wa reheated. to 130 1
revol &p’ln Oﬁgenﬂ%pﬁasp Ebers and other resnﬂ\% t{) ir ve ex ﬁéﬁex%?}( Q‘&ﬁcraﬁ]tg r?t}(et&ﬁ%ﬂé ‘ced
was i ncr edkhe glastiviz@@try besithbnatliquid or mhd mamb,nt:ré temamturp hiéxemplagyrtignid plasticizers was

m xed for ;2 n@ﬂ#&ﬁz‘g on 81 ﬁgﬁ&%hﬁpﬁ &ggg{lg @S, Mﬁﬂm%ﬂ%ﬂ«g rhgsnffze@am

i ndi cat ed | sul tant nmaterial was m xed for tvvo
mi nutes. THmavhydieearbaielsvhich ate i in mAc coptert endwbish pme parafBinie or napthenic iy and

the resul t(ﬁﬂﬁcﬁaf’ﬁﬁlhﬁér %llé’@e'spr&‘eﬁéﬁﬂ lofanii leéMitymaﬂé}bﬁﬁﬁ andNaV s 1i18 0bloragd 6dr as
95[er‘rg{]5 t he sanmp fromthe m x

Pl aqué>Pr d9s5bls |T(1}F1 uss I9f ﬂﬁﬂ%’%f?@d’“@%ﬂ?ﬁ P‘é%cwgat?’?éllfé’s%‘% g’BWIgQE‘g’F d% f or mi ng
usi ng t he molecular wéxgﬂt bmmdﬂqugemﬂedls b thdhi detivaietves GriiSimilar pasdcizidg lighids. sanpl e

indicated in T ace t I I ene
coat ed-fi ber gﬁg’éesn P %%éasémgn e ’s r% & egbd Q@reéﬁgly ha‘B?' {%ﬁ@gﬁ%‘dﬁ&?

3 minutes Itis behevedaltatwqomhpmg atemoreoagnieog_mwbnq/a}@ﬁnmq@n@wuh esujtable tpmfynws ed
to 20, 000 4a]s§§d ;MD aénzer @@Igastar@cl&@iqﬂ &m¥¥ahol dxbenzoate ﬂ?s'naie?' l'ﬂ@fislﬁ’ttngtameﬁve

pressure for m nut es e was cool ed to oéerr C,. and was
al | ow@@ t romposition maybs qpplwﬁaﬂtt@nﬁe@fureatbelp‘éwc fzef%wshw 190°ac Akpueikd-wi t h

ASTM D- 17Q§clottbxsted QffethRioP &iBenBshtt BRFdnd\E dnlnertially Evléilhble from Velsicol under the trade name
-21- “? ST| TUTE ﬁHEET (RULE %%)
tensile diRengeflex s exsmplified. v nld presticiner Satiifl suoreguepth Syl B P oR oS,
t he pl aquehsrmuplastidiconiposition isashitublee Othtqlasidiprsgmt mayrbe sitatile Bethis plrpese kredescuited
and peak s I res ach sanpl e was
determ ned'kt%gﬁglzz 1&"5} %@{Erp@% %? B %oéh?&s{g[e@to gi‘f[“?em:tl ng any. System (avail abl e
from I23st ron Cohphﬂ'ealbpd!mnts df He IWPWQEWEM%EWPM§ phsticﬁe'hars&mlh gsalid( 10
cni m nut e)plastxclzer will be employed.

The hot melt adhesives of the invention will be characterized as having a percent elongation at
break which is at least 25 percent greater; preferably at least 50 percent greater, and more preferably at least
100 percent greater than a comparative hot melt adhesive which lacks the nucleating agent.

30 Additives such as antioxidants (for example, hindered phenolics (for example, Irganox™ 1010,
Irganox™ 1010), phosphites (for example, Irgafos™ 168)), cling additives (for example, polyisobutylene),
antiblock additives, colorants, pigments, extender oils, fillers, and tackifiers can also be included in the
present compositions, to the extent that they do not detrimentally affect the elongation properties which are
characteristic of the polymer compositions of the invention. In the case of antioxidants, cling additives,

35  antiblock additives, colorants, etc., such optional components will typically be present in the polymer

compositions of the invention in an amount less than 5 weight percent, preferably less than 3 weight

-20-

SUBSTITUTE SHEET (RULE 26)



_22-

10

15

20

25

30

35

WO 98/46694 PCT/US98/07655

percent, more preferably less than 1 weight percent. In the case of extender oils and tackifiers, such
components may be provided in substantially greater amounts. Except as otherwise provided above, in the
case of the hot melt adhesive formulations of the invention which are discussed in more detail above, when
it is desirable to include such components, they will typically be provided in an amount greater than 5
weight percent, preferably at least 10 weight percent, more preferably at least 20 weight percent; preferably
no more than 70 weight percent, more preferably no more than 60 weight percent.

Likewise, the compositions of the invention may further optionally comprise other polymeric
components, including but not limited to polypropylene, styrene-butadiene block copolymers, and
conventional polyolefins (such as, for instance, linear low density polyethylene, low density polyethylene,
and ethylene vinyl acetate copolymers).

The compositions of the present invention are compounded by any convenient method, including
dry blending the individual components and subsequently melt mixiﬁg, either directly in the extruder used
to make the finished article, or by pre-melt mixing in a separate extruder or mixer such as, for example, a
Haake unit or a Banbury mixer. _

The polymer compositions of the invention will find utility in applications requiring high
elongation at break, while maintaining a high onset of crystallization temperature, such as in the high-speed

coating of fabrics, carpet backing, floor tile and sheeting, and adhesives.

Examples

Preparation of Polymer Compositions. The ingredients utilized in the polymer compositions of the
invention and of the comparative examples are set forth in the following Table One. The homogeneous
ethylene polymers are prepared in accordance with the procedures of U.S. Patent Nos. 5,272,236 and
5,278,272, and in accordance with the procedures for preparing ultra-low molecular weight ethylene
polymers and homogeneous waxes set forth in W0/97/26287.

The compositions of the examples and comparative examples were prepared in accordance with the
following procedure. The homogeneous polymer was added in the amount indicated in the following Table
Two to a Haake mixer which was preheated to 130°C and which was operated at 20 revolutions per minute.
After the polymer melted, the mixing speed was increased to 200 revolutions per minute, and the polymer
was mixed for 2 minutes. The nucleating agent was then added in the amount indicated in Table Two, and
the resultant material was mixed for two minutes. The wax was added in the amount indicated in Table
Two, and the resultant materials was mixed for two minutes. After cooling to 95°C, the sample was
removed from the mixture.

Plégue Preparation. Plaque-shaped samples were made by compression forming using the
following procedure. Fifteen (15) grams of the sample indicated in Table Two was placed between two
polytetrafluoroethylene coated-fiber glass cloths, and was pressed at 200 psig (1.38 MPa) for 2 to 3 minutes
at a temperature of 130°C. The pressure was increased to 20,000 psig (138 MPa), and the sample was
maintained at this pressure for 2 to 3 minutes. The sample was cooled to 25°C, and was allowed to

equilibrate for at least 12 hours. In accordance with ASTM D-1708, a punch press equipped with a micro-

21-
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tensile die was used to cut dumbbell-shaped micro-tensile specimens from the plaques, which were
evaluated for elongation at break, break stress, and peak stress. The nominal stress-strain diagram for each
sample was determined using an Instron™ 4507 Materials Testing System (available from Instron

Corporation). The crosshead speed was 4 inches/minute (10 cm/minute).
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- 24- SUBSTI TUTE SHEET (RULE 26) 5 The
percent strain at break, peak stress, and break stress of the con‘gositi ons

of Exanpl &%¥0 a8/é6694 Conpar ati ve Exanples 1-10 are set f oPCHYSY ’I'—’?Qjﬁre 1.
As illustrated therein, the subject invention provides conpositions
exhibiting at least four tinmes greater percent strain at break (in the case
of Exanples 1, 3, 6, 7, and 9), at least six tinmes greater percent

strain at break (in the case of Exanples 1, 7, and 9), and at | east
fifteen tines greater percent strain at break (in the case of Exanple 9),

t han conparative conpositions 10 | acki ng the nucl eating agent.

As further illustrated in Figure 1, the subject invention provides
conposi ti ons eqir Oty a] pey camnt btrain at break which is at |east
120 percent (irg he cade of Exgnples 1| 3] 5, 7, and 9), preferably at

| east 2@ percent (inf tHe tase ¢f Exanples 1, 7, and 9), and nore
preferably at I|@as® @C:iparcent (In iheé_chse of Exanple 9). 15

As further il Ustratt i niFi gude I the’s Ibj ect invention provides

conposi tions exbi bitj nd albreak stfess which is at least 7 times
greater (in the&ase&ofgﬁanples |, & 9,17, and 9) than that of the
conparative chrpostti-onrd—tpeli-rg—the nucl eating agents. As further
illustrated, tHhei subjedt {nventlionh pgroyides conposi tions exhibiting
a break stress % at| | das{ 500 [ps|. (]3.4 Mpa) (in the case of Exanples 1, 3,
5, 7, and 58‘2:, 'Eh ﬁxE@nrle 7 lexh ting a break stress of nearly 600
psi (4.1 MPa). |¥ N

5y
conposi tions off the | n\
| east 10 percerf gr ept 4
D

preferably at Ijghst

3, 5, and 9), alnd—ﬁfr'bt
of Exanpl es, % 3| an
the nucl eat§ ng dbentp.

provi des cc‘i’nposigi onpe §
(4.5 MPa) @&n t[gke 5%

)
=

i b

fufther IP| fustrated in Figure 1, the

ion gxh{bit 4 pgak stress which is at

&Nl tHe ¢asle 9f Examples 1, 3, 5, 7, and 9),

went [gr eatfer |Bi the case of Exanples 1

p-er-alt-yratt+gasy 30 percent greater (in the case

D) thgn {h qf tonparative conposi tions |acking
[tHer il ugtrfted, the subj ect invention

Lirg &&peakl s{ress which is at | east 650 psi

ase| of| Ef@nplee 1, 3, 5, 7, and 9).

235 odRe
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Exanple 113 s r.,epars;g Ln acporidancel wijt hit he procedure described wth
respect to_ﬁ_&xa es pndq Compar atjoveé Exanples 1-10. Exanple 11
contains 6% 85 gh ot ¢eni—Rolyn ¢—29. 85 wei ght percent 30 Wax A,
and 0.3 weight lpercept |Nugl eptijng|Agent] A} Conparative Exanple 12 contains
70 wei ght gercefd Pol yngr € and [30{wei ght percent Wax A. Exanple 11
exhi bits awpercght _e|®dndati op 4R brepk,| pgak stress, and break
stress V\higis‘%nﬁrﬁ/eﬁ'M' tifad o n$arative Exanpl e 12.
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Preparation of Hot Melt Adhesive Formul ati ons 35 The hot rrel.-t";
adhesi ve fornul ati ons were bl ended with a Haake m xer using i ng
procedur e WEP$/46694 t he ni xer was heated to 1 30[err]C. The mé?ﬁ"gﬂéd"?y
started, and, when it achieved a speed of 20 revol utions per mnute,
the polyner portion of the formulation was added. After the pol yrrer had
lted, th d

o vave. i pHRh bl W btedi etttk ol bidad 08 oPRL ool o MRS | L S0
was added, Coupdrativedxamplesur 1@ avgcst fmbaeaxgﬁreﬂ Mvtﬂumaﬂq@thetsm, Wbﬁct(bwentmnroad@
tackifier é%Fat &1&0%1%9@&4%&%&1 s gr egtir@ew stthin ﬂ@o?eamlffﬁlg cisebf ﬁx‘éﬁ-lplgg ln§'t6es

The f or nmul on was cool e was remnmoved fromt

m xer. The prsk st laast %’h@“%ﬂ@ﬁ‘&?@ﬂ’“&ﬁ‘@% M}wtbﬁ Gagp °€ Framplss L fapndg), and at least

Tabl € Thr eheen times greater percent strain at break (in the case of Example 9), than comparative compositions
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| ngr edi ent As further illustrated in Figure 1, tHdBubfecyihtifntprqvisiesccempgsitions exhibitic@ajadendt | ve
HVA- B . sy . '

(wei ght p eﬁ;relg ﬁE L)reak which is aHEﬁSty lr%g IperEgnt (in the case of Examples 1, 3, 5, 7, and 9]:.le'egerably at least

16.0 20Ppbrgeme(in the case of Examples 1, 7, and 9), and more preferably at least 400 percent (in the case of

16.0 L8fti ng Agent B 3.0

0 el Appte 5 25. 0

25.0 15 Tac k$ fogther jilustrated in Figure 1, the subject inventiongrayides compositions exhibiting a break

39.5 stress which i 1s at least Mined ghedte(fhhedaledF EZ&QIe@@ 30871 4Ad SPhiRhA Bfthe Soinparhtiveat

break which is_at | east 800 percent, as ared to the Conpar at ive
R whi CHTReiogs Tatkne el J6ouit A5 ALY IYSUof TR B v en SR PR
yi el d str esmpuditiofdexhiditing i bredk sthéds praat BENS00@Ei (3.MBIPyY) (il tiek caderof Bsamples mmarmi ve

HVA- B. HM%s)t &\Lﬁxarrflg&g%g?gtaib{fgk br% F(ear);gogpm(%%al s within 10 percent of

t he break rati on of Honpaeneous
Et hyl eate Pol yneAsfurthdr fllusttated/inViigvec bhg coriipsitjéns oRthdiplantion eRbibiy apgak streagvhichds at
Hombgeneoug, e Reark A tﬁerea;efaesfaﬁ MARD, £9Re8), ﬁﬂe@ﬁﬁly Qtf:eaem pk,eef@gpeata@n

The foll ow ng I’OVI procedures a conditions useful to nake hom)geneous

et hyl ene thecase ﬁ@P‘Wé s, 84 and 8, ?'@\WW%%H‘W legst PQpercembErApcEb pesps AtErmRls
honpgeneous iy fsn that bf démBarhtive tépoifdny IBKing the nucleRRERR Akt Amﬁheamuwmd, the

i nventi on:
Pr epar at i oftbiestdnventiopprovides sprppositions exlyibiting apegk strgss Whigh is aflgast: 65@‘) & %ﬁL a) (in the

25  case of Examples 1, 3, 5, 7, and 9).

Formulations Containing a Single Homogeneous Ethylene Pol

Example 11 is prepared in accordance with the procedure described with respect to Examples and

Comparative Examples 1-10. Example 11 contains 69.85 weight percent Polymer C, 29.85 weight percent

30  Wax A, and 0.3 weight percent Nucleating Agent A. Comparative Example 12 contains 70 weight percent
Polymer C and 30 weight percent Wax A. Example 11 exhibité a percent elongation at break, peak stress,

and break stress which is improved over that of Comparative Example 12.

Preparation of Hot Melt Adhesive Formulations
35 The hot melt adhesive formulations were blended with a Haake mixer using the following

procedure. First, the mixer was heated to 130°C. The mixer was started, and, when it achieved a speed of
20 revolutions per minute, the polymer portion of the formulation was added. After the polyxﬁer had
melted, the speed was raised to 200 revolutions per minute, and the molten polymer was mixed for two
minutes. The nucleating agent (when used) was added, and the mixture was mixed for two minutes. The

40 wax and tackifier were then added, and the formulation was mixed for two minutes. The formulation was
cooled to 95°C, and was removed from the mixer. The formulations prepared are set forth in the following
Table Three.

-25-

SUBSTITUTE SHEET (RULE 26)



The apparatus (referred to as RI) was set-up in the hood and purged with
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ds for Sqlours, coaedzto room temperature, the solid was allowed to settle, and the supernatant was

and



30 moles of [([err]-M{err]Qerr])S M2N-t-Bu] Ti Me2. The remaining g solids

in R2 were further extracted with | sopar E, the sol
transferr WMOPY4694 then dried under vacuum and re-extract egﬁvmﬂpﬁwg?)s

Thi s solution was transferred to storage bottles; analysis indicat ed
a concentration of 0.1403 Mtitaniumand a volume of 4.3 L (0.6032
noles [([err]-Me[err]Clerr])Si Me2N-t-Bu] Ti Me[err]). This gives an overall

yi el d 6f 3Pap2&@reparation of [MesCs)SiMeNttBuliMeQllb[ err] Cl err] ) Si Me2N-t - Bu] Ti Me2, or
1063 g. This is a 72 percent yield overall based on the 35 titanium added
as Tid[err]. Theapparatus (referred to as R-2) was set-up as descnbed for R-1, except that flask size was 30 L.
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5 The head was equipped with seven necks; stirrer in the center “°‘"d§a§“3 ngteqj}egﬁ Sentaining, Two

Part1: Pr eqadedser @pped vitl hifcbdes Iﬂle}/()t[ﬂhf_)/ébuﬁn adapter, reagent addition tubel@ermpEvapialatd

Cons st od Appes. The bl Waoil ilRe S ot el P804 B RBBRY L it i il ot
5- neck.ohea@M i{PcVigQl éit Btz®.| Themoxttre vaethen hgated avid theodtlarr;uowed to boil offiinth astap caoded to
conponent s ;¢ kteaxﬁeg'gur n?;@éftﬁe RS hehixturk hid Eﬁ&@s"*&r Kt fhd dl%?ﬁx% 12, the

follows: stirrer nents were put on e center nec the out er
necks had hatersyes ymed efﬁ E waaddesido the het, igring solution, requhn@m/thmft)mtwn of A whitd et

for sol venlid.are b&ﬁtmwmb»eea @E&n%rmxasémm@rme,mﬂeawamm settle and the
di met hoxyet hane was added to [%%szwasle mat el .2 L).

In the dr y%swmsb‘basgecawtedrfmtpmlf M#%Fé}ﬁ%ﬂ"ﬁﬁb‘] ﬁ'@&?aﬂsuaw 9

powderisaddwhite@stidf unnel ; the funnel was capped, renoved fromthe drybox, and

put on the reaction kettle in pl ace of the stopper. The Ti Cl3 was

added over é% ] nut es mt_ ST (D f.] the 15 addition was conpl et ed,
addi ti onalP Pleparaior o 5hM°td M&% the TiCl3 into the flask. This
process was then repeated with 325 g of additional TiC[err], giving

a total of 625 ThenftedaladdR-1 andR-2 wern elprripghis DMHB IS PME in R-1 andi5 LLHin B-23t Theper ,
and the m hidfCof ke PG rnSrefr&ith K%: ustEQﬁEfoeP&:bQ&ﬁ:ﬂ&@éitoftﬂe%&MaWe%f #0108 h&Kk

bl ue. The mxture was heated for hours, cooled to room
t enper at ur#@d opepd the Bead gpepings in the Qb dlesko %tetwems aarial k-3 waeyashad aver ugipg;

decantzd fademﬂahﬁmsoimedmxmqarﬂx@ nﬁﬂdl;]t()w&Ehd%rM&oioﬁaﬁd thaeﬂpdm@s mER-??EbL'@

bl ue solid Pr.e err])S
1 e 50 | b1 oT R s S P L ELL s kool e
set-up as idesdlorchange to@reetRbrawn. chhisops fdllowéd HylMdlﬁonGﬂng &0 M MeMgCl in THFhe

head s cgyipRgd, m.garé.ﬁyﬁae@sﬁbgn & {o'sp SE 1l ol SEILBLA BRI minBTmblEL,

outer necks contal nin enser op e nitrogen Nk
vacuum adaqftselvent wassgmoned undetivacduam. IsefaeE (§ llsie‘ramt!adﬁp [the flagkn dhis vacuum/sodveptpper s.

The flask yagiod Qe rgﬂeglt@d Yith 4 Q.fof ;@Jeh'tergﬁovegarﬁg thg‘ IsQ ar &-added Ml the HirdOatuubn?
Et 20, 250 nL of "THF ) (Me4Cs 2NH-t-Bu. The m xture
was t hen h-“é"’&t gdditigng} lt%ofé?lh@f W%?I’?”(‘mé‘éi F’a m3tsigl w3t 1"°W°d to settlg q’ff*a!s%f» thenthe
cool ed t O liqhfd idyer dedanted fifolAAbthér 30 EQlakbXetts (R-BYIThé suv;aﬁmakmvas &fnoi?elaend& ¥dcbiing “had
reached 80 err],C, at Prec
t enper at ur'8 gl vvasa] vl E:Vir’%'é%'aesde'f ma‘@'ﬁ! ‘[r'rg'rl?‘]”yéﬁgd E/hés % mfrﬁp i genéflamﬁéfmc?g%t

cylinder. Analysis indicated that the solution (17.23 L) was 0.1534 M in titanium; this is equal to 2.644

30 moles of [(115-Me4Cs)SiMe2N—t—Bu]TiMe2. The remaining solids in R-2 were further extracted with

Isopar E, the solution was transferred to R-3, then dried under vacunm and re-extracted with Isopar E. This
solution was transferred to storage bottles; analysis indicated a concentration of 0.1403 M titanium and a
volume of 4.3 L (0.6032 moles [(n5-Me4C5)SiMezN-t-Bu]TiMez). This gives an overall yield of 3.2469
moles of [(n5-Me4C5)SiMe2N—t-Bu]TiMe2, or 1063 g. This is a 72 percent yield overall based on the

35 titanium added as TiCl3. '
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this tenperature for 2 hours. At the end of this tinme, the heater was
turned off, and 2 L of DME was added to the hot, stirring solution,
resul ti ngwanos/kessd or mati on of additional precipitate. The sdGEVSAYOIEES
allowed to 30 cool to roomtenperature, the material was allowed to
settle, and the supernatant was decanted fromthe solid. An
addi ti onal wash was done by adding toluene, stirring for several mnutes,

allowigig the solids to sett L@!stm@rﬂ_ﬁ i ng the toluene sol ution. ~
The [ (Me4C5) Si Me2N-t-Bu] [MyC1l] 2 was left in R 2 as an off- white

sol i d. Partl Pre {u;no?Tld?{(Irﬁ_@i ' On of
[[err]-Me 3- pent adi ene)
mat eri al's | n RThiaP&?féF“Wefe IQPVP% LHUA 'ﬂﬂ‘DREd@l‘qﬂ'&eBP"&P “Weﬂﬁé%"“%#‘edtqﬁe
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X | )
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mat eri al vvf‘éllsshef%te‘?T%rJr Sy ¢°°ﬁ9?°h'°°"f Nl ex’tﬂtf"'asglt%ewas a%wﬁélpalsﬁtqe’ (f]ven em;{a"k?w?:? was
renoved urlctemdmmnnw!l(b The TICI3(DMEE) BS way leftiih B-loas k pdobdlagsolivhi ch was t hen
extracted with toluene. This material was transferred into a storage

cylinger. pﬁ{l@h;{-&aﬁndﬂuilF@ _@%%@@ﬁ_.lt___mzutlon (11.75 L) was 0.255 Min
titanium tThis T's equal t mol es

[([err]-Me4C5) § Me2N-t - ent adj e 109 is.a 74
bt cent yi el q SIS Gttt o8 KD PRt Ao oA IO Bl S 0F e ook sie s 30 1
Prepar at i Ghe lihd Waslequipped with Seven necks; stirrer in the center rieck, ymiglie oitengeskyxontdiningd i n

accor danc %o C%} t&,g% @Wog Slét?()&tle?,tv%uug ?er %e%gen%qugn @Z@ th%]Zr?Dc%u-eLﬂ

pol ymer produ onen Se of
Pol yner Dstoppleisc fiheftask \wsrlmmd with 7 L ofjtdluene] 3@? kg of3- 131 lerMst\a 2600 259} o Of T e

prepaged by 130351@ 'oP'Nleis}B@MeEﬁﬁ 2R TR mRLRGRS ﬁaed#%ht&ﬂ andthd @Rr RiARd ©oil oft

sol vent, using ethylene and octene as cononomners, and using the reactor

condi ti ondte mpéea@do {78 ° nfter three hours, dhe tegeragyrerof the énwa pad rffﬁhqr_wa Rplakwhich t he
catal yst ¢mph WMﬁlbréUﬁﬁtatE foahedo fmﬁaxhﬁdraﬁﬁé whiFdaiicRhde@td 9019€ ovét\/ﬂd) inamtemand held at

each of es B atra ed was the c ta t
Descri pt Fﬁ’t‘ﬁ '(‘3%1{6 ﬁ S el °tm‘bir@lfat¥%lfeft5 as "Ed" d%i@ﬁ?&ﬁ %é‘i
tris( pe nt &f theloot, Gwhegnplu)xbmreatﬂmg imthe fdmadsion ofeddition3! prezipiite. Therscletirn v&skllmlwedm

| n | sgpar gy e et rQ%?erxPa?é?mlJ QUBWER ' ERE, arrdGhe siperatatie wad Qekaftbd Wi HEY VES
prowded In the formo

solid. An additional wash was done by adding toluene, stirring for several minutes, allowing the solids to
settle, and decanting the toluene solution. The [(Me4Cs)SiMeaN-t-Bu][MgCl]2 was left in R-2 as an off-
white solid.

Part 3; Preparation of |§115-Meig§_ )Sngz_N—t-Bu |'I‘im4-l .3-pentadiene)

35 The materials in R-1 and R-2 were slurried in DME (the total volumes of the mixtures were
approx. S L in R-1 and 12 L in R-2). The contents of R-1 were transferred to R-2 using a transfer tube
connected to the bottom valve of the 10 L flask and one of the head openings in the 30 L flask. The

remaining material in R-1 was washed over using additional DME. The mixture darkened quickly to a deep
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25 solution of nodified nethylal unoxane (MVAO Type 3A) in heptane, whi ch; |

Is available at a 2 wei ght percent al um num concentr aj,} Zo
Nobel CheMW@288/466kt. Each of Exanples B-E utilized 35 ppm aﬁbﬂﬁ’&é’*’%ﬁﬁd
water as a catalyst kill. In the case of Polyner B, the

octene flow was 2.3 I bs/hr (5.06 kg/hr), the hydrogen flow was 60

SCCM and the solvent flow was 19.06 | bs/hr (41.93 kg/hr).
-29- 5 red/brown color5 After 15 minutes, 1050 mL of 1,3-pentadiene and 2.60 kg of 2.03 M n-BuMgCl in THF

Tabl e Four yere added simultaneously. The maximum temperature reachdd in the flask during this addition was 53 °C. D
(First D (Second

Conponent ) The mixture “@)mﬁ@ﬁ% yeurqgfhpﬁ,qp@m ¥1d ef solvent was removed under vacuumy Hexgne was

‘211 6 then addétie the flask to a total volume of /1 L.Gl‘l(eiﬁ&fehﬁl)wagﬂm&)ﬁﬁétﬂe, endhd iyuidadyed
ratio (12L) w}sgdchanted into another 30 Eg?ss]k%t'tlel (é—gg _%@Etﬁ{i&gﬂ%)litelr_yo L uct soé)uental?l | eprgl e
percertd Didilestedtby addirgihiceinetoRa, istirring for 50 minutes, again allowing to settlé and decanting. This 6

? 0( wei ght b:%grliaﬂvas co%:@l @‘%@{I@é tal tfefn'actcig‘\ Rt:{ %L %%ﬁtﬁ:?ﬁis waéremaye?ixgdeé g7cﬁ?m to 1. 12

0.318 leave a red/black)soli@5vhidugyak then @aamvaﬂly@uengoﬁmqr'at was trafsfrpag into@iAtogage
3000 cyé;g%p 79nalysns mdl:gzt%d that the sgigt%q (QOTSCL"}% ¥/55s M ln%'ﬁnfuﬂp ﬁns(é%(x&] rtc) 3. 0 méted?

kg/ hr
J of [(5-Me4C5)SiMeaN-t-Bu]Ti(n4-1 3-pentad1ene) or 1095 g. This is a 74 percent yield based on the
15 titanium added as TiCl3.

Preparation of Polymers A-E

Polymer A was produced in accordance with the procedure of U.S. 5,272,236 and 5,278,272. The
polymer products of Examples B-E (the polymer components, in the case of Polymer D, which was a melt
blend of two polymer components), were prepﬁred- in a solution polymerization process using ISOPAR E as

20  asolvent, using ethylene and octene as comonomers, and using the reactor conditions indicated in the
following Table Four. In Example A, the catalyst employed was that of Catalyst Description One, while in
each of Examples B-E, the catalyst employed was the catalyst of Catalyst Description Two. In each of
preparations A-E, the cocatalyst was tris(pentafluorophenyl)borane, available as a 3 weight percent solution
in Isopar™-E mixed hydrocarbon, from Boulder Scientific, and aluminum was provided in the form of a

25  solution of modified methylalumoxane (MMAO Type 3A) in heptane, which is available at a 2 weight
percent aluminum concentration from Akzo Nobel Chemical Inc. Each of Examples B-E utilized 35 ppm

deionized water as a catalyst kill.

In the case of Polymer B, the octene flow was 2.3 lbs/hr (5.06 kg/hr), the hydrogen flow was 60
SCCM, and the solvent flow was 19.06 Ibs/hr (41.93 kg/hr).
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Al um num concentration (ppm 9.77 400 215
170 Alum num flow rate (kg/ hr) 0. 99 kg/ hr 0. 318 0. 290
0. 826 Reastovsmsssper ature (0C) 110. 4 120 PCT/US9B/07655
120 Reactor pressure (MPa) 3.3 3.7 3.7
3.7 Ethylene concentration in reactor 1.68 1.22
1.45 exit stream (wei ght percent)
| Polynger density (g/cnferr]) 0. 890 0.8721 0. 8620
0.8789 Polynmer nelt viscosity at 350[err]F 4900 | 50, 448 746, 660
8,177 (177[err] C) (centl poi se) Pol ymer I ndex 1600
200 10087 m(:ﬁ“z“'at 190[err] C) Pol ymer Mw
31204 7%{1 2000 Ral viner.. Ao
1730 35800 B LGooo Pol iR Fimiy vh D (Second
1. 80 108 Componeph)y \ e} Gempenegtihe) ¢
bl enpERYensd®dt r om 50 wei gh{ 4pér cent 6?6each df4514he first drfd-9second
conp Bs _identified Predaration of Pg .
10 | Comonomer: olgfiggatigs| yprer products pP! Exanpl esw;él - ar g %r‘oduced in 4
sol u Dcess usi-n a—?gnu-n-uaual-ét—g-t-#u-ed_
r eacf ¥d'°gﬁlb‘dt feRedeio £ or exanpl e, an{ P43 dantszo")p?i gnents, di%*can be
i Nco : nto--the inte I|Qn| ‘,’!’TQ—I’—-;-%—O-G'-U-GI—S——G!& her—duri ng the pol Letizatli on
st ep} Byue ‘f?qé‘fj EHHGf acture, [with a sudequent re- ext% usi on. Exanf'l es
Al -1 c-h—S4-add 117@: Afh 125)ﬂ00pm cal-gi-HA-St-earat-e; GEOHN“ Jl
| rg _%“Hn?t »Fﬁﬂf:&ntﬁ- 19‘“@ ol nn!ﬁgn: St ab: ! Hzer (a\vla: | ab! oot r C}q”LQ ba o ] gy
Cor p aédwsbﬂriwragnd 800 ppm Egi?fgﬁbép:)'l.lf 0318 0.585
(tet B 04 it bty phéa—d—4—hi-shenyHepe—diphosphdri-te)—avartall e
f 1 onj-cg-sgialusf goncentration (ppra), ).ﬂ'b‘/ o 20t o5 PO R were—edarodt abi-H-zed
with X ¢ Nt aVakelarn ol U36) pop 10342 37 o water (as
a calAluminum conce gm) 19T 00 <1215 TI0 TP
- 30- Aluminum flow rate Hcg/hr 0.99 kg/hr 0.318 St ,PTJTE SHE._"!o'a .ElULE 26)
5 Reactor temperapyre,CC) hytenelab t he it ogen vehe corbi-nedlAlo—one stredm
bef o8 SYr od—i-n{32t he 3’7 it uari] it ue—d-M o of
d er | Fhpsng spnce 't“ﬂ‘r“é 8‘a°rhyjrocar bonk 6% or exarhﬁz , Isopar-l':l'ﬁydrocar bon
mi xt g stream (we Dobt-e—{+am Exxoh-Cheri satifappany)—anghtsconoRone].
I n ] € en ?mf o o.onmn. 1Q‘:§2p \AC 08721 nop’- ’GZnn yul o nd‘uﬁw] 9nn Pl | ﬂnj
\,&I = LY T LEA 4 1 VA I "~ 3 LI L] /N ! AR ) \( T CATT
R, | Emer mel visgosity sl 50T TR g g(%(‘r?*pl e FT"%’S%" no comdnoner . The
r eackoi—¢% ﬂ%m,??)ure WaS—E BRI~ HOHS Heetagato—the—r EOt 16
ﬁl ner Iy mfi 160 00 1 97 . . 110007 -
The T& 319609 _ex and cocatal'ysts were conbined into a sinfgle stream ang
wer e Tlrnuuualy et SQOIHJJtIWEMFabLUI. r%gmﬁkaup=ca
fA'O;:: 1‘30 AIL‘(J'.I }'%.%OOCDL’I FPTT 9N obdec av;-iL ) .
T‘ aryolt v o Ao PI CP Itga UL \/G.Laly\
Desck 1803 - : f%r Pedare
co- cat al yst pPoBmei ID isa(mpitbiead fomdaqahsnweigb@mmpfaﬂa:fumlﬁksemﬂswandacompmgm
per cent
identified.
Preparation of Polymers A1-Rl
10 The polymer products of Examples A1l - R1 are produced in a solution polymerization process
using a continuously stirred reactor. Additives (for example, antioxidants, pigments, etc.) can be
incorporated into the interpolymer products either during the pelletization step or after manufacture, with a
subsequent re-extrusion. Examples A1-I1 were each stabilized with 1250 ppm calcium stearate, 500 ppm
Irganox™ 1076 hindered polyphenol stabilizer (available from Ciba-Geigy Corporation), and 800 ppm
15 PEPQ (tetrakis(2,4-di-t-butylphenyl)-4,4'-biphenylene diphosphonite) (available from Clariant

Corporation). Examples J1-R1 were each stabilized with 500 ppm Irganox™ 1076, 800 ppm PEPQ, and

100 ppm water (as a catalyst kill agent).
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solution in Isopar[err]-E m xed hydrocarbon, from Boulder Scientific.
Al um num vvasatﬁr ovided in the formof 15 a solution of m)dli,t.p,qjsg 655

met hyl al uNBXBHEPIMVAO Type 3A) in heptane, which is available at a 2 weight
percent al um num concentration from Akzo Nobel Chem cal Inc.

Sufficient residence tine was all owed for the netal conpl ex and cocat al yst
to react prior to I ntroduction into the polynerization reactor. For
t he polsymeri zat Theethylenemddhedydrbgemwgresombing intRpne stream before being/introdwcgd inprtes sur e

was hel d C&%ﬁﬁt%@ta nﬁZtﬁreB?C?Cﬁﬁ téﬁ@%ocaﬁoﬁk\/ko?%mﬁﬂ rlsoﬂpsyta Wdr&msomaﬁ;eor

in each of , after reaching stea ry ,
mai nt ai ned(@yailablp orp W@ﬂﬁé‘ﬂ SpBRany) "éﬂl“’ieﬁm'?“&‘ﬂi“%‘ i Examples K181 fi comonomer was

After pol yie&inesh mplasbe aﬁmpﬁ@em@aﬁbﬁ‘eﬁws%mmsaﬂdrmmﬂﬂd hékdhoRomer. The
separator where the nolt mj%md I s separated fromthe unreacted

cononomer (&§er ‘?Tflé‘éfﬁ‘f"éﬂase"f’m@ﬁ]@ BEFHFAr ogen, and di | uent

m xture stream The nolten polyner is subsequently strand chopped or
pel | etized, and Thaﬁemrcoxhlﬂémd cocatalysts w@otambined intv asingle strdamtahd were pled dogtirivzwsty,

the solid pellehs i Cackp! fof ,&a%gesm'ﬁ ﬁ,eﬁatxlgstdﬁé&ﬁ,kgﬁéd ih BGaDR DR ¥k G 2

5 conditions an € resu ol ymer
-31- forth above. For Examples J1-R1, the catalyst was as prepaggmgiﬂg@]‘r\(rmmgyve

For Examples A1-R1, the co-catalyst was tris(pentaflucrophenyl)borane, available as a 3 weight percent
_ solution in Isopar™-E mixed hydrocarbon, from Boulder Scientific. Aluminum was provided in the form of
15  asolution of modified methylalumoxane (MMAO Type 3A) in heptane, which is available at a 2 weight

percent aluminum concentration from Akzo Nobel Chemical Inc.

Sufficient residence time was allowed for the metal complex and cocatalyst to react prior to
introduction into the polymerization reactor. For the polymerization reactions of Examples A1-R1, the
reactor pressure was held constant at 475 psig (3380 kPa). Ethylene content of the reactor, in each of

20  Examples A1-R], after reaching steady state, was maintained at the conditions specified in Table Five.

After polymerization, the reactor exit stream is introduced into a separator where the molten
polymer is separated from the unreacted comonomer(s), unreacted ethylene, unreacted hydrogen, and
diluent mixture stream. The molten polymer is subsequently strand chopped or pelletized, and, after being
cooled in a water bath or pelletizer, the solid pellets are collected. Table Five describes the polymerization

25  conditions and the resuitant polymer properties.
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The pol yner products of Exanples S1, T1, and Ul were produced in a sol ution

pol yneri zati on process using a well-m xed recircul at Mﬂm
reactor. MRPE#SPYner was .stabilized with 2000 ppm I errﬁs 1076
hi nder ed pol yphenol stabilizer (available from G ba-Gei gy Corporation) and

35 ppm dei oni zed water (&as a catalyst kill agent). 5
The et hyl ene and the hydrogen (as well as any ethyl ene and hydrogen which
were recycled from the separator, were conbined into one stream

before being introduced into the diluent mxture, a m xture of
Cerr]-Cerr] saturated hydrocarbons, for exanple, |SOPAR[err]-E (avail able

from Exxon Chem cal Conpany) and t he conmononer |-octene.
The netal conpl ex and cocatal ysts were conbined into a single stream and
were al so continueusly 10 -nectgd-pt-p—t-he-—+pactor. The catal yst was as
prepared in tlallysi Descrfi pti on Two|set] forfith phjove; the primry
cocat al yst 'r;(§egtoaflu ophenyl bPr sdhe,(Savi@g| abl e from Boul der
Scientific a HIeini® |SIR | perdcen] Bl & ofRlin | SOPAR-E i xed
hydr ocar bon; Httrersgeondaryocqgtyst—wags - pdi i ed
met hyl al unox (NP ypg_3A) .| avdi labl g_friom fAklzo Nobel Chenical Inc. as
. . st olo . s} .
a solution i Boheola  [8|Rhali ng pelghti _pef®ent alum num 15
. . oy : -} 3 () N A L]
Sufficient r e8|+ |+e |wdo al | oded {ojrtHe netjal conpl ex and cocat al yst
to react prioy fO I[ntfr oductijom §nto tthe pol yneri zati on reactor. The
reactor presshrl, wa§lhel d j[gonst Ent |alot 7[R PgEg 3380 kPa).
After pol ynerj zig|Fogiei@e |Beact [B égjg.rsﬁeemwiﬁ i ntroduced into a
separat or whef®eTiFfe=IBTen=” 1™ ABIPHRA™ waS sBparated from the unreact ed
conononer (s), | uprleacied etlhyl eng, ynie cted jhydfogen, and di | uent
m xture stream ' 'ggrotu@ netaeL el flor orbigation with fresh
conononer, et MNedr wend i l|@entsiiB ok introduction into the
reactor. The F!B'—(— —Hwaststyseatrepty—st :lg < chopped or
pel | eti zedg| ahd ng copl edgiln|al watler b @r pelletizer, the
solid pellBls S I8 c.§ § ng i@@rﬂjbes t he pol ynerization
condi t i onsHankE et|Qpo|Y g |pilaper tiPes|mle T
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TABLE SI X s1

T1 ul Et hyl ene fresh feed rate (1bs/hr) 140
140 WO 98/86694 (kg/ hr) .PCT/US98/07655
(63.5) (63.5) (63.5) Total ethylene feed rate (I bs/hr)
146. 2 146. 17 146.5 (kg/ hr)

(66. 32) (66. 30) (66. 45) Fresh octene feed rate (Il bs/hr)

45. 4 ZRe fwlymer productk 8f Exdmples S1, Tk addI1F1)were produced in a solution polymerization

(20.6) roc &%\%aﬁll-mxxed &%né@ing loop a ?{1 %‘?ch%%fygnnre{wafs glgbqhzré@sv% MOP 3;4 hr)

Not deter
(50. 8) II{G:IAN@,F“ 1076 hnfﬂyp‘bmolwbqnemb@m (rilable from Ribe-@eigy Rerppretionkand 35 ppm

Not deternhgmedg,,]teﬂ(asacmly§k;ﬁqgem) Fresh hydrogen feed rate (standard
cm[err]/ mn) 5350 16100 Sol vent and oct ene
f eed rate (I'bs/hr) 840 839. 4 840

(kg/ hr ) The ethylene and the hydrogen (as well as any ethylene and hydroqeg g@)ch were recycled f'(°§80 8)
(381) thEbdpyrator) Grer@ @ﬁmﬁﬁeﬂ firfddlonie Sthe@m (bifore BéifiiRMddhiced into the diluent mixture, 3 Gnixture of

90. 3 8.2 ct o) tenper f er .

R L I | e ———
15 the comchbmer 1-octene. 15 3 Cat al yst concentration (ppm

70 70 Catal yst flow rate (Ibs/hr)

0. 725 Zzﬁéal i A:m@ fal :s(#e&/éam d I d were als

(0. 329) B P B gy o Ry Cocatal yer concentraron Thpm

1200 10  injected mslle reactor The fwsst was as prejaged ayﬂb@&eaqrmmﬂs?wwﬁmaém, the bs/ hr)

2.96 primary aocﬁaﬁst was tn(pé:tﬁﬁorophenyl)ﬁ&ﬂ‘emv)ulabIe from Boulder Scientific as a 3 weight
(1. 34) S s) 66 cocatal yst to %I yst nol ar
rati o (B: TPgreents 'QB°“ in I OPAR'E mixe yﬂ'@"a’bm’ and the g’@"/"da’y coca %"é&’&’rfﬂ%ﬂ‘ cocat al yst

concentr at maﬂylémrﬁdsﬁme (MMAGO Type 3A), hthilable from Akzo Nobel 8femical Inc. as a sofifion in heptane

g-egondary gl}cﬁ%tz e}/gﬁépemrquu&%g (1 bs/ hr) 0.718 . 326)1- 258
(0.571) (1 7) Secondary cocatal yst to catalyst nolar ratio (Al :Ti)
5 15 4 Sof§gient residenge tmeywas allowed far the enetel qgmplex angd cocgtalypt{terend prior to

0.8926  introducbn®Heé the polym&izalidk Reactor. The rEJcQFlHEsEurWJlsthel‘d h&ﬁﬁﬁt"ﬁ ¥75big é@ﬂﬁ(Pa)
(centi poi se) 5 % Pol ymer It 1'ndex
(12 at 1900)* o 686_* ) d,900* g. ﬂO,

Pol ymer M After polymerization, the reactor exit stream was introduced into af?,apgfgbw ere e-molteg’ 900*

4, 700* polyméi u@‘edeﬁaxt{ta!tfﬁdm theunkda@edrombromei(s)) tbtehctedicthglons] ﬁxyeaeted hyabgéxi ads in
accordance i th.the for 6126( 10

log([err])® .e%t stieaTg%g% Was 51 t{lﬁ équclqg for combination with fresh comonomer ethylsn
Vh = 1Z09 (| byyragen, ]anmdllmmt zt@)ujt@dlrgﬁgx] into the reactor. The molten polymer was subsequently strand

chopped or pelletized, and, after being cooled in a water bath or pelletizer, the solid pellets were collected.

Table Six describes the polymerization conditions and the resultant polymer properties.
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where [er

rl] = melt viscosity at 350F (177[err

Except as noted, Exanples pdy
fort

10).

wer e prepgfcéas"mgﬁccordance with the procedure set

respect to Exanples A -
prepared using a

Ri. In particular,

Procedure 2. The additives enpl oyed were 1000 ppm Irganox 5

hi nder ed pol yphenol

stabilizer (avail

Shrorad. X
ﬁua ove with
Exanmples VI and W were
catal yst prepared in accordance w th Catal yst

T™ 1076
m Ci ba- G egy Corporation) and

100 ppm water ln.the case of Fyarrpl e W _pf hylk nzene. rather than
| sopar[erf] E mixed hydrocarbon, was utilizedSs the sa
Exanpl e X EfiAeneFetiieddTate UbVIP & Ccalal yst PrefgaEgd 1m a
Cat al yst Puemgdure 1. The addi tives ernpéazyed wer i um
st ear at e, NG RN p VAT ) e 6 Ntmder ed [ngg ypnenot M zer
(avai | abl p G egy Corporation), and|g§32ppm PH
(tetraki s Fredh-ddfend feddFaty (1 VI -4, 4 - 10 DI@RBANyT ene |
(avai | abl pagmem C ari ant Corporation). (20.6) i §i ons
enpl oyed BigalaciRTecairats (I6ahr)01 L NE T esul tant [ Noydekrhinéds  he
fol | owi ng| (kglabhe Seven:
Total octene concentration (weight percent) Not determined
Fresh hydrogen feed rate (standard cm>/min) 4025 5350 16100
Solvent and octene feed rate (lbs/hr) 840 839.4 840
| (kg/hr) (381) (380.8) (381)
Ethylene conversion rate (wt percent) 90.7 903 83.26
Reactor temperature (°C) 109.86 119.8 134.3
Feed temperature (°C) 15 15 15.3
Catalyst concentration (ppm) 70 70 70
Catalyst flow rate (Ibs/hr) 0.725 1.265 4.6
| (kg/hr) (0.329) (0.5738) | (2.1)
Primary cocatalyst concentration (ppm) 1200 2031 1998
Primary cocatalyst flow rate (bs/hr) 2.96 1.635 5.86
| (kg/hr) (1.34) (0.7416) | (2.66)
Primary cocatalyst to catalyst molar ratio (B:Ti) 2.96 348 2.897
Secondary cocatalyst concentration (ppm) 198 198 198
Secondary cocatalyst flow rate (Ibs/hr) 0.718 1.258 3.7
(kg/hr) (0.326) (0.571) (1.7)
Secondary cocatalyst to catalyst molar ratio (Al:Ti) 5 4.986 4.037
Product density (g/cm”) 0.8926 0.8925 0.9369
Product melt viscosity at 350°F (centipoise) 12,500 4,000 400
Polymer melt index (I at 190°C)* 686* 1,900* 14,000*
Polymer Mn 12,300* 8,900* 4,700*
* Calculated on the basis of melt viscosity correlations in accordance with the formulas:
I, = 3.6126(10 1og(n)-6.6928)/-1.1363y _ 9 3185,
5 Mn = 10l(logn + 10.46)/3.56)]

where M = melt viscosity at 350°F (177°C).
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_38- | TABLE SEVEN

\ W Xi Et hyl ene fresh feed rate | bs/ hr)
2.5 WO 98/46694 5 3.02 (kg/ hr) . S98/07655
(1.1) (1.6) (1.37) Total ethyl ene feed rate
(1'bs/hr) 2.5 ‘3.5 3.02 (kg/ hr)

(1.1) (1.6) (1. 37) Fresh octene feed rate (Il bs/hr)
1.9 1.52 1.1 (kg/ hr)

(0. 86) (0.689) (0.50) Total octene feed rate (I bs/hr)
1.9 1Ekeépt as noted, Examplés W1, W1, and X1 Wefehepated it Betord@ize @1t theproceBurt wei ght

per cent) .44 6. 47 5 . Fres en feed . rate
(5t andar d G BPY Yl RpecH o Exguple A1 -3 o paricuer, Bl ol o VISR e iy
oct ene f eeditalyatppepredin/abiojdance with Catalyst Procedure 2. Tlig@ddivdves employed werd ﬂ)OO ppm Irganox

g 59/6 2; )5 ™ 107%“}.“‘[“ Rolyphenol stablhzer rgxa,vaxlatble: ﬁf{‘/\'}t&&%l@g osporation% g‘daogép%) water. In th% 5 5

conversi o

69. 3 caseed Bsurple W rethelbenzene sather @an Isopar™ E mixed hydrocarbon, wagutigized as the solventg6. 3
140. 4 Feed tenperature ([err]QO 26.9 33.93
40 Cat al i)?atm E%%@P&ﬁéd‘?ﬂﬁn $datilyst prepared in accordance with Catalyst Procedure £- 'ﬁle

5 Cataly fplowra Ibs% flyst prep Y 0. 60717

0.4543
0.4174 addmv?slg@phyefl were 1250 ppm calcmm stearate, 500 ppm Irganox™ 1076 hmfeffdfelmi)enol
(0.27541) stabilizer (4vilabR%dn Ciba-Giegy dofporitiény, a6®80IpHin PEPQ QeARSRAFdRt-bulyiphey)d,4- 92

0 36640 bishenyifpe dighpsphonitc) a"alrﬁlﬁé?lﬂ?fman by SlradanW rate (Ibs/hr) —0.67

(0. 30) (0.1662) (0. 08603) Primary cocatal yst to catal yst
nol ar ratio (B: Therun conditighs &:gployed and a desc@pt@n of the result@epalymbayiysetforindhey st
concentrat %)pm Sev 21. 74 19.78 Secondary
cocat al yst P‘P‘(J) rate. (el bs/hr) - 0. 302 0. 3569 .
(kg/ hr) (0.137)
(0.1619)
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Secondary cocatal yst to catalyst nolar ratio 8

(AI:Ti) duct density (g/cnferr]) 0.5%9%ss98/07655
0. 930 W°93"EP‘§‘§ Product melt viscosity at 350F (177C) 350
400 5620 (centi poi se). Pol ymer melt index (1l[err]
at 190[err]Q* 16, 000 ' 14, 000 1400 Pol yner Mn*
4500 4700 9800 * Cal cul ated on the basis of nelt
viscosity correlations in accordance '
with the formulas: 5 NI[err] 3.6126( 10
|0[err]-6.6928)/-1.1363) - 9. 3185, IABLESEVEN
wvh = | O[] er pd—eaxt"10.46)/3.-56)] where—lefrl—mrelt
viscosity |at350E (177l err1C) vl \V?_a,_A_L;_ } outocllave
stirred redtl Ff"%%g‘?egbée%’ﬁf)SODAR[ er r]|-% hydr oc a? n (avajJdhl e frgm Exxon
10  Chemi 5 : werel SHArgod—N )rwas
heated to [L © was 9§ &9 from g (5 cc cy?' der. Hydrogen
was added g—1-800—R-pFessurp &5op At 1’?
cyl i nder. [THeshosspefesd e @Sy \* o ossuri 19glﬁ)to 45 (lo%b (3200 sPa) of
et hyl ene. dod—oat—+he —F-at-e—6 e =7 gl yst

g t?nﬁfq gte 5 ot Onao Dy nlf's9r At o \!{52 f ot h I~ 'lf\\Lf\ and
V\B.S as pr LI \Jrﬁl CTUTT ) h7 LA L L ”VL’ ATTU V\B.S
m xed wi t hf Paale gten;,q ight peroeny) o, 1148 o o LA, o o loh? Mot dat al yst
Pr epar at i 0‘&@&@% | rate(standard cm’/min) | 1999 2.4 [24.9
) 39P Solvent and octene feed rate (Ibs/hr) |

)car bon
ane in

0.015 M sof-¥Mn ot t+isipentaiive
i Xt ur e (Q'L%gy’ignegg ersl I.rafe"(wipercgrg'“
| SOPAR- E ht Reactor ttmperature °C) .

LA L “ul o T J av a = ; f i C y
1.5 nL of F‘a,mMLﬁcnnnf rroc-t-od-J08 bk el A ane— = "
hydr ocar bolpCHAEE gpsentration (PomY \ iy 00 o A2 ot 24 of MWD Type 34 in
| Gatal s& Wra élpig}g?.' NAEA 7 Q. 60717 1747
hept ane WI ?3 t al um num co S Ayai I 3 romj{Akzo
) rl 1090 B L IL s H ’275 X y ‘l 3
Nobel CoH !nc ahn A—ef—-S -y tpear-beor—pgactte—it hyl ene
! Y R ':- once °n(”§?3) eaetel e rpetra J"és'f; S & f:@g‘f‘r e-yere set
at 120[err 'M d°°5r ‘?wgm 5y) kPa) 0.67 respeeTival iBedusAct ilon
0.39), " ©SPFto. f
conti nued et he—ay B and the
reactor ol Primeyy Copaalyst  catalys mplr'ﬂ“m“e«(lB AT eaetor
econdary cocatalyst concentration (ppmt) - . . . M
product was A i g Sty A —Ev-et-g The
et hyl ene/ o i}gﬁ"ﬁﬂ%roaﬁﬁ Pﬁu% repared hHad a dens r], and
| P~ B I~ 1 QA0 Pl A L W
an I[err] econdary cocatalyst Yo catalyst molarratio ' [~ '
(ALTi) :
Product density (g/cm’) 0.890 0.930 0.920
Product melt viscosity at 350°F (177°C) 350 400 5620
{centipoise)
Polymer melt index (I, at 190°C)* 16,000 14,000 .| 1400
Polymer Mn* 4500 4700 9800

* Calculated on the basis of melt viscosity correlations in accordance
with the formulas:

5 I2 = 3.6126(10 109(“)-5-6928)/-1.1353) - 9.3185,
Mn = lol(logn + 10.46)/3.56))

where M melt viscosity at 350°F (177°C).

To a4 liter autoclave stirred reactor, 365.9 g of ISOPAR™-E hydrocarbon (available from Exxon
10 Chemical Company) and 800.4 g 1-octene were charged. The reactor was heated to 120°C and hydrogen
was added from a 75 cc cylinder. Hydrogen was added to cause a 250 psig (1800 kPa) pressure drop in the
cylinder. The reactor was then pressurized to 450 psig (3200 kPa) of ethylene. Catalyst was added at the
rate of 1 cc/min. The catalyst was as prepared in the Catalyst One Preparation set forth above and was

mixed with other co-catalysts at a ratio of 1.5 mL of a 0.005 M of Catalyst Preparation One, 1.5 mL of a
-39-
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- 40- SUBSTI TUTE SHEET (RULE 26)
1. A pol ynmer conposition conpri sing:

honbgeneo WO 8¥/4669€ne/[err]-ol efin i nterpol ynmer having a den%ﬁ%{”s&’g@?sl east
0.855 g/cnferr] and of less than 0.910 g/cnferr];
(b) at least 1 weight percent of a wax having a crystalline nelting
point, as determ ned by 5 differential scanning

cal ori nmet r 9.0150¥ salttioh eftsis(pehBftacroghényl) boranecn ISORAR-E lyddocagifon nfirdurk Gy Boeppercant S

solution of tris(pentafluorophenyl)borane in ISOPAR-E hydrocarbon mixture is available from Boulder
Scientific), 1.5 mL of a 0.05 M solution of modified methylalumoxane in ISOPAR-E hydrocarbon mixture
(MMAO Type 3A) (a solution of MMAO Type 3A in heptane with a 2 wt percent aluminum content is

5 available from Akzo Nobel Chemical Inc.), and 19.5 mL of ISOPAR-E hydrocarbon mixture. Ethylene was
supplied on demand. The reactor temperature and pressure were set at 120°C and 450 psig (3200 kPa),
respectively. The reaction continued for 23.1 minutes. At this time, the agitation was stopped and the
reactor contents transferred to a glass collection kettle. The reactor product was dried in a vacuum oven

overnight,

10 The ethylene/octene product thus prepared had a density of 0.867 g/em3, and an I at 190°C of 842
g/10 min.
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ethylene/[err]-olefin interpolynmer; and (O a nudeating
agent, o M%@frei n the nucleating agent is provided in gtiaideantésse

anount suc% ??1 he percent el ongation at break of the pol yner
conposition is at least fifty percent greater than the percent el ongation

at break of a 10 conpar ati ve ‘conposi ti on which | acks the nucl eati ng

agent . 1. Apolymer comp6iitidR komising:onposi ti on of d aim L—fturther————
conprising a second honogeneous ethylene/[err]-olefin :
whi ch differs fi®m t haohogengesmiylene/elolefih ineepolyser;] - ol ef i n | !“L“H"Iﬂm "nnﬂlll
conmponent (a) i ) awax: ah! M8 of at least one of its densi

nol ecul ar wei ght'. ’ The pol yner conposition of CI aim2,

wherein the honﬁ@eneausdwg@ﬁe/ err-olefin interpolynmer of 15 conmponent
(a) hassa %&ahwnﬁhﬂeai.ﬂgqga@.s%mdgdmi afee&vetaaoﬁ.t %Qmwmﬁ&ﬁ Lno@ga@kn% sfsdktof

I ndex (12) of from50 to 10 wherein second

honogeneouthe BPIgFrEpmpositian i ’F pt ‘ﬁi’F‘e@Wq"ﬁ‘%&eb‘B‘l W Pﬁ%?‘t §°?¥éﬁ‘f§‘|’{ WP #rom

0. 885 g/cn{c@ﬁﬁa]atﬁe&oﬂpaﬁﬁngﬁiem%ﬂm]enadléit@sgaht viscosity at 350[err]F of
| ess t han gOOO

1, wherein“the &ﬁ g°ﬂtpp§}gqnag\fﬂaml . Wherein Hﬁ?‘ﬁ‘gﬁ’%‘ﬁ‘ “'g’ﬁ’“n%)%”iifl AhofmS &l m

I east 15[ e hasla@ewpitelatsatian D9Ng/tdfat of t he honpbgeneous et hylene/[err]-olefin

iCIn gle ;np ﬁl)%y ngr  of ’[ﬁQWﬁ ggnrpgﬂ%dn of C%lme h?urther comg 8&)41{351{01:1%%43?0‘&? %tﬁ)h%@/a%flefm

wher ei n
from 0. 01 interpolymeewhjph diffess fremthe bcimqgmomﬂtyhm/weleﬁmetsﬂp?lmw of component (a)gn A
hot melt agdRRSirdQedQUnb bl iRkt SATMbledild Feight. (a) a

hom)geneous et hyl_l ene/[err]-alefin interpolymer having a densjty of at |east
0.855 g/ cnf he polymer composition of Claim 3 %Efenalthqh@g%gequmﬂwegq@-obf %memo]y]negg

(b) at kaﬂﬁheni(ay\m @ BénsiBAIT &6 10.885 g/em™WEy.8805/dntd Qnd?a xﬁdltyﬁdeam) lofRonifBd tb RO
poi nt,

Cal or | bt r 10 BHape vl aspood Meosgpeaun ayiepooclef BiEBmot 1 Lo ab i 420

et hyl ene/ [ gdcm] to019ed g/em’iand empioh;cmiuypt F50 of less than 8000 centipoise. ( C) a nucl eating
t,

aount such ¢ hat Tk poist ARt P L, SR8 oS} fyiduhdindithy Bob il

adhesi ve f dsasniS33 grepter Fhsn that of @ab@mwep@ﬁ%me/‘gple%t interpelymer of pamprent(@t

el ongati ongat brgaforier @om_})osmon of@ram)ﬁr aﬁereiﬁmé RifclBatind lahdafis PHAVIALH th A defouhaf
nucl eati ng agent. he hot ne[t adhesive fornulation of Claim

6, whef®i nf"P‘HeoQe‘t‘ﬁw\%ﬂ@?‘[‘%?ePPf&e@P‘Vﬁe“ﬂ‘P%‘F%‘F yner is a honpgeneous
ethylene/[err]- Qllﬁ:imatddﬂés&émhmmcompmmg 8. The hot nelt adhesive of
Claim6, wherein the eth Ien‘ellrerr] olefin interpolyner i's an interpolyner
35 of ethyl en(g) and” a‘%l bne conmononer selected fromthe group

consi sting of vi@yl mdcasngﬁgena,mat ur at ed carboxylic acid wherein
thedaC| d noiety (Bas L&Bn&:?lly, ofedF RO o?ﬁ&%er,‘ﬁﬁ&ﬁfz&foﬁv%g nono- or di caz?oxyl iC
aci ds -41-

of 3 t@&55 herpipthe aucieting agent jsiprovided in gw effpgtiveampunt Bigh Hatithe persent alengatign af hreak of

unsat ur at egheded rﬂlaltqg{ehl\/@ﬂmiﬂ:ﬁm 135t 1645128 Betkent greater than e Yér&igt elonkRioB atGRKIOSS
atons, and m xtuyres, ie? ynmers, or_ionomers thereof. 9. The

hot melt a@&PfRREFE fpy ‘E"P“S’Ha"ﬁ’fﬂ‘?}“&?eﬁtf“éagﬁ“brther conprising a second
honogeneous. The hot ielf ydhesivelfarmalatidni of Clafit 7 whereiy e fethylenetololelinf ihterpslyrhérasa t he
honogeneous et h n ef | ymer of 5 conponent (a) in terns
of at | eas? '¥°8'1! eg\ygnez%'olgkufmeﬁ"f’ﬁpgrs nol ecul ar wei ght. 10. The
hot neBe@ a@hesi be lﬂqomnm#@bsn@mf ClhainC], ahereid thewihiplersionolefindntbrpelyrge s interpolymer of
ethyl ene/ | %ﬁgllane%@ thdst one comnoplef e REBPHHTERE efdlp & &egmegminy(é&m*a@ésaam%ns' ty
of fromO.8 err]0 cn8 and 't 1ndex (I[err]) o

from 50 tocgb‘GYBf/aE@ whergin the 4pjd mpjetyrhas yp te ﬁear%@eam URES RS ROB or O dwarboxyhc acids
ethyl ene/ [ g3 io-sthséd donis!d 1t BAtheARBAurkt@Pach, esters of the msianmea Yeidderifdd %enQn Bshol
g/cnferr] to,0.900 g/cnjerr] and a nelt vi scosM}/s 50[err]F (177[err] O
of less thdpvingddps ?6b°“ s 2dh g peeges, terpolymers, prionomefsfigreoh ot * p| ¢ adhesi ve

formul asi ono.of Ghéhdimdlt adua@sre%rﬂmtaim Jf8 laink1A Svhereid ithe hibibgdenddts emlehu@@eﬂlol nt
which is at | east 15 t hat of the hombgeneous
et hyl ene/ [ é'fteﬂ"}g‘feé%as gf"g'fy g\%@f"n% ™ conponent
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1-2 The hot nelt édhesi ve formofation of " Ctai'm 1L, wherein the wax is

provided in an anount of 15 from rcent of | t
adhesi ve WOR8MEO# on. rl 'ﬁ"ﬂ Imi Hﬂﬁem ve: fd’%ﬁwgﬂgggf
Claim6, wherein the nucleatln aen kS prow nount of
fromO0.01 to 10 wei ght percent of the pol ymer corrp05|t|on 14.

The hot ad f i zed

havi g a bl conithe bot el sthiiie B rkoR ot (B by ol o BOREEN oo 20
15. Th eethbdénelaaildfmdldétplﬂymﬁeﬂldr dititrafronpthe bdm@hmm_methﬁlpnedmbldin interpolymer of
characteri g@gﬁ}%ﬁ (Qﬁ}“ep‘gsoq,ag%rﬂcbgg[,%dmﬁlgor%@ hh‘gg t break of at |east

800 psi ve fornulation of Claim
14, whi ch ¥ fuﬂ‘hﬁ@t meltaghesive fonnyletign aEClpipnAil wherein thediomogeneous ethyene/ssolefiing g

break sgr eﬁ.&rpo@%%feamymn@tx has amnk.ty JF £r 01865 HEHito @880l YiidRd helShdeR B 02N

break stress, 2 of a conparative hot pelt adhesive
For mil at | R0 8RS8 iRty e lEfappeneous cthylenea-oleia interpolyrmer s a

-42- density of from 0.885 g/cm® to 0.900 g/cm’ and a melt viscosity at 350°F (177°C) of less than 8000
centipoise.
13. The hot melt adhesive formulation of Claim 7, wherein the wax has a crystalline melting point
10  which is at least 15°C greater than that of the homogeneous ethylene/a-olefin interpolymer of component
(2.
14. The hot melt adhesive formulation of Claim 13, wherein the wax is provided in an amount of from
1to 40 weight percent of the hot melt adhesive formulation.
-15. The hot melt adhesive formulation of Claim 7, wherein the nucleating agent is provided in an

15  amount of from 0.01 to 10 weight percent of the polymer composition.

16. The hot melt adhesive formulation of Claim 12, which is characterized as having a percent
elongation at break of at least 600 psi (4 MPa).
17. The hot melt adhesive formulation of Claim 12, which is characterized as having a percent

elongation at break of at least 800 psi (5.5 MPa).
20 18 The hot melt adhesive formulation of Claim 16, which is further characterized as having a yield
stress and a break stress, each of which is within 10 percent of the yield stress and break stress, respectively,

of a comparative hot melt adhesive formulation which lacks the nucleating agent.

P

25 ot Has Been Replaced

T
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