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usef ul funct|¥ﬂé#—$%lyoleflns may be (. fornmed into various shapes, filns,

| am nat es, anEmed€offdyke. Pol yol efins may be 25 coated on, or co-extruded

wi th various substrates. Polyolefins nay al so be conbined with other
materials Xo V&fH a structure having a plurality of |ayers, each |ayer
havi ng a specg hpcm#ﬁﬂﬁse Lam nates, for exanple, may conprise a plurality
of layers, such as conflguratlonally rigid core layer, an outer |iquid-
tight |ayer, %mm5%y65ﬁﬂgas barrier such as a md-layer of alum num foil
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may have relatlvely hlgh gl ass tran5|t|on tenperatures. This may render
vari ous pol ydke Blexe Eelated A 0> and thus WD 2006/ 118807

PCT/ US200f) 014869 Thlsf\?gyﬁaabﬂ abl &naﬂfaum{ntﬂaatufewontﬁsﬁmmwpbﬁéahaﬁ ly uses at

| ower tenperatures ny {
No. 11/118,925, filed April 29, 2005, the disclosures of which are fully

incorporated herein by reference.

Field of the Inventiion

15 This invention relates to a method to make an articte comprising
combining a polymer with a polymer concentrate. The‘invention also relates to a
polymer concentrate, also known as a masterbatch, and a process of making the

polymer concenirate.

20 Background of the Invention

Polyolefins are widely used in a number of everyday articles, machines,
. consumer goods, and the like. Polyolefins are relatively inexpensive to produce
and are capable of providing a number of useful functions. Polyolefins may be (
formed into various shapes, films, laminates, and the like. Polyolefins may be
25  coated-on, or co-extruded with various substrates. Polyolefins may also be
combined with other materials to form a structure having a plurality of layers,
each layer having a specific purpose. Laminates, for example, may comprise a
plurality of layers, such as a configurationally rigid core layer, an outer liquid-
tight layer, an oxygen gas barrier such as a mid-layer of aluminum foil, and/or
30  other layers depending on application needs.
However, polyolefins may have relatively high glass transition

temperatures. This may render various polyolefins brittle, inflexible, and thus



applications of polyolefins would benefit froma pol yol efi n having usef ul
properties over a wide range of tenperatures, and under a variety of
conditions. Such useful properties nmay include both high and | ow

t enper at ur esVPaPIOAI8ce 5 in the areas of inpact strengPhl/UFPYHARSS,
flexibility, and the Iike. One way in which such properties nay be obtained
is by the addition of plasticizers to p&lyolefins. Exanples of the addition
of plasticizers to polyolefins may be found, for exanple, in U S. Patent
Nos. 4,960, 820, 4,132,698, 3,201,364, and in WD 10 02/31044, WO 01/18109,
and EP 0 300 68&suitdtiefor partidulet ises, paritelardyeses atdpwer teinpeyetuesd. Manyhe addition

of functionalized. plastjpci.zers to | vo I ns. a es_of _.functionalized
plasticizers i ARA nﬁpm%qqe%qsp@u@&%ﬁﬁ%ag?lgﬁlgﬁﬁhavdp%%@_l These

exanpl ed fail pRpatieyVdwdea Wit 1YRBEKntpetafurtdBACEndet 4 0REPof dobdifisRar ency, and
other properties of polyolefins. Oher references which are directed to the

addi ti on of 15Sythasefutpropertiesmayineipds both high apd lowtemperatyrespgrfommncep 1 028
145, U.S. Patept 435..92 d irable t
R e s

such an appr oaghich Sudh: ids Madyde @btafiied is Byaheadiiticy ofplasticipgrowed pol yol ef i ns
(See e.g., Chem_cal Additives for Plastics Industry 107-116 20 (Radi an
Corp., Noyes DBRl¥olefsporation, NJ 1987); and WD 01/ 18109 Al.) U.S. Patent

Appl i cat on No. 10/ Blnfl%s o hBoF SHRIMREIert B pAQsRLY BNt 85

US2005- 0106978 i s to a plasticlized po onposi tion
conpri si ng oneexampirp iteU SoPatedtNas b 9GR2 00k E36980D,261,864 ahdimc¥ional i zed

| asticizers. I | o ol.yal ef i duce re reported to conprise
D50 mpr oveld sofHisBa: WG B R bRl Thir s6d o iginmts) . o
depressed gl asgirected 36\ fhe'aligition bERMETOALIHEE pladtid/ed tolpdBloRifRe. Exdafiés oft rengt h
when conpared to _plasticized pol %ol efins known in the art. Likew se, WO

04/ 014998, WO fupgtiopalized plastigizersmsiyda apperal oiis contrinipg swmplic supH0iles® 60001,
d US2004/ 0054 50 (i ' ' ' i 30
and U é{%&égd?lum) ﬁgﬁ&{@ﬁo&ms %?ﬁﬁe@%sn%ﬁgtg};&%ﬁgf?a?@gg%n\go% non

finctionalized plasticiz ver, a ne rema
i ncor por at i on mbpgigssifipolynlefins. i Other refendnges valiichnare ditbated fodthe ®idéticaref of t en

| aui o5 Gy thg, Qhher  0ardRYIMILEI G o 55o/ B3R BTN BTN 0061014869
4,073,782, and 3,415,925. |
It would be desirable to utilize compounds such as paraffins to plasticize

polyolefins. However, such an approach is taught to be counter to producing
improved polyolefins (See e.g., Chemical Additives for Plastics Industry 107-116
20  (Radian Corp., Noyes Data Corporation, NJ 1987); and WO 01/18109 Al.)
U.S. Patent Application No. 10/716,306, filed February 19, 2004 published
( as US2005-0106978 is directed to a plasticized polyolefin composition
comprising one or more polyolefins and one or more non-functionalized
plasticizers. The plasticized polyolefins produced are reported to comprise
25 improved softness, better flexibility (lower flexural modulus), a depressed glass
transitions temperature, and/or improved impact strength when compared to
plasticized polyolefins known in the art. Likewise, WO 04/014998, WO
04/014997, WO 2005014872, US2004/0186214, US2004/0260001, and
US2004/0054040 also disclose combinations of polyolefins with non-
30 functionalized plasticizers.
However, a need remains for facile incorporation of plasticizers into

polyolefins. Plasticizers are often liquids. On the other hand, polyolefins are



typically formul ated, conpounded, and/or conbined as solids or partially
nolten sem-solids in extruders, mxers, kneaders, and the |ike. Such
processes are not readily amenabl e to addition of | i quids. Addition of

| iquids to amoeodsnusser, for exanple, may require utiliz&CTAIS26/018%er | ng
punps and extruder configurations 5 in opposite to those useful to produce
polyolefin articles of comerce. Accordingly, there remains a need for a
nmet hod by which plasticizers may be incorporated into polyolefin
conpositions wherein the plasticizers are in a solid formthat is flowable.
10 Summary of bﬁbﬁ:all?!’cﬁﬂﬁlla%ﬂl, ddhfouhdiée Rid/@ tofrBiRt 8§ sdlids or petidiBthéleneke an
article conprising:” - conbining a sem -anorphous polyner having a heat of
fusion of | essSQINawlld-‘Oln eXtraders, txexs, kheaseiscindkihe kel Sweh posessesatened or nore

addi tives, uce ol ncentr, ' i pol yrner
concentrate W %&g’ﬁﬁm%ﬂ’ab 8&'%%1%@ I# A@%‘ﬁ‘&ﬁé’ih‘é“ﬁ&ﬁ% t{ﬂﬂie} I}grcursor; and
- form ng the atdniple, Qna@rtrecilﬁ@%hhmiohloﬂdetérﬁ'lg Etﬁmpmadaaxtruaﬂremmmﬁoﬁ@r Thi s
invention further relates to a method to make an article conprising: -

conbi ni ng a5 seifi appAEitgIRdiese pwiy teprofussinedyolefmagiclesiof LORMSTPEOf | ess t han 70
20 J/g with a ﬁf}% “ﬁljﬁh 100C or
greater, and oﬁ@gﬁgéﬁ&?ﬁgﬁgnﬁg#e dﬁ?‘l {\ll-lggb?vm t tp?idgﬁ‘g%&#% tlgonal I zed
pl astici zer tombtpdmcel iatoppolypiafin compositibisatiereip telpddsiicizergare lirea pelidy mer

concentrate in ural i of free flow ng particles; - conbining at |east
a portion of th’émﬁgg ’?é?‘@%btl%f t he polymer concentrate with 25 one or nore

polymers to produce an article precursor; and - formng the article at |east
partially fromthe article precursor In a preferred enbodi nent, the

sem - anor ph®usSpmmary ; tion 55 to 95 nole% of a first alpha olefin
having 2 to 6 carbo pr 0 ne)..and 5.t0 45 nol e% of at
| east one connnoner?%lghg?ﬁtéq(ﬂr{&ﬁﬁ @&%&?Mﬂ%‘ﬁﬁpﬁ% 6 carbon atons
which is di ffer-erebmi;ﬁmgﬁémnimﬂoqihoaﬁpélgmedlﬁfvmgal{ewcﬁ‘ffwi@bcbﬂesettﬁmlmne) and
where the sem - ag})r phous pol.ymer_ has a_heat of fusjion WO 2006/ 118807

PCT/ US2006/ 0148692 With gpl aﬁ%@f@l}%ﬁpn@aal}ymﬂe@g%w@w tRPdRteE er abl y has an
mmtriad tactici t;%l))nﬂeﬁj%ncgﬁtrate,

15 — combining the polymer concentrate with one or more polymers to produce an

article precursor; and
— forming the article at least partially from the article precursor.
This invention further relates to a method to make an article comprising:
— combining a semi-amorphous polymer having a heat of fusion of less than 70
20 J/g with a semi-crystalline polymer having a melting point of 100°C or
greater, and opticnally one or more additives, with a non-functionalized
plasticizer to produce a polymer concentrate, pelletizing the polymer
concentrate into a plurality of free flowing particles;
— combining at least a portion of the particles of the polymer concentrate with
25 one or more polymers to produce an article precursor; and
~ forming the article at least partially from the article precursor.
In a preferred embodiment, the semi-amorphous polymer comprises 55 to
95 mole% of a first alpha olefin having 2 to 6 carbon atoms (preferably
propylene), and 5 to 45 mole% of at least one comonomer comprising an alpha-
30 olefin having 2 to 6 carbon atoms which is different from the first alpha olefin

(preferably ethylene), and where the semi-amorphous polymer has a heat of fusion



75% or greater. In another preferred enbodi nent, the sem -anorphous pol yner
conprises 55 to 95 nole% of a first alpha olefin having 2 to 4 carbon atons

(preferably 5 ethylene), and 5 to 45 nol e% of at | east on
PEHRAR o ERSRRARREY o on

conprising a efin having 2 to 10 carbon atons

fromthe first alpha olefin (preferably butene, hexene, or octene), and
where the sem -anorphous pol ymer has a htat of fusion of |ess than 60
joules per gram and a nelting point of 80C or Iless. 10 In another
preferred enbodi nent, the polynmer concentrate shows no visjble phase

. C p
separation as deiigsdhanASdenlpsper gramy sund preferabineas gn nup iaddacticty Bdex of sual | y
det ect abl e Ioss7_@}6 f%@at@:{ asticizer on an absorbent surface, after a portion
of the polynmer concentrate is aged on the absorbent surface for 24 hours at

25C. I n another pr eflarnetierpréfedédetiodidiant, theassii@noephohssolgmad confpridsd0 or nore
15 and a pour pgjnt of -10 r less. |n yet anoifher preferred enbodi nent,
the plastici ze% oS @Igéégﬁmalgﬁ%ﬂﬂ?@/hﬁm@ ?ﬂrgqnéé%m%{%&%fa?l%sh poi nt of
200C or  nore. étﬁ'yl@;lloe?,%ﬁ'ﬁb'h?ﬁio)é‘ypéiejtféa%tgﬂgrgo eﬁum@esmgﬁégﬁgmﬁﬁaw zer has

all four of these operties. An artic uced acc hg to the above
met hods i s al sooldfisbdvingsito 102@rboh etomsawhichos differdnt fburtbs firshalpleacalefirand

advant ages of the present invention wll .beco better understood with
reference to th@’reffg?ﬁgi’ll{?ﬁe’g'ﬁ’?@?’iQﬁf’ft(%e)aﬂ’& eﬁﬁﬁ?“’?’ﬁ%"? _ ROVBNT al so
rel ates to a priggadeatiof ASRlELIIdIs Bk 66 §RIGPIPEradl 1Ml a BEIRE PoiGOFRO°EbASt omer
and at least 10 wt % sem -crystalline polyners (preferably at |east 20 w %

preferably 30yvt]%3- based upon the weight of the elastomer and 25 the
ot of - thege or |} epathefri ool dith At Bhoche BBl 8 ot brm o
concentrate, t hasiblefphase separdtionian derhdmsirated by tierpatymencodveatrapohavingnot 0 f or m an
Usef ul © 6l ast onBPaly AEFrgt Breos e Bamisoe b Sieen et R BREBr opyi ene
rubbers, 30 et hyfhRyRiphaRbh@RRate iseed B e FBSorbehp Atate AR 94 Tbis a2 Chl ock
copolynmers, and the 1ike. WO 2006/118807 PCT/1JS2006/ 014869 -5- Detail ed
Descri ption In another preferred embodiment the plasticizer has a VI of 120 or more
15 and a pour point of -10°C or less. In yet another preferred embodiment, the
plasticizer has a specific gravity of 0.86 or less and a flash point of 200°C or
more. In a particularly preferred embodiment, the plasticizer has all four of these
properties.
An article produced according to the above methods is also disclosed.
20 These and other features, aspects and advantages of the present invention will
become better understood with reference to the following description and.claims.
[ This invention also relates to a process to make an article comprising
combining an elastomer and at least 10 wt% semi-crystalline polymers (preferably
at least 20 wi%, preferably 30wt%, based upon the weight of the elastomer and
25  the semi-crystalline polymer) with an NFP having a VI of 120 or more and a pour
point of -10degc or less, and a specific gravity of less than 0.86 to form a
concentrate, thereafter combining the concentrate with a polymer to form an
article precursor and thereafter forming an article from the precursor. Useful
elastomers include olefin based elastomers such ethylene-propylene rubbers,
30 ethylene-propylene-diene-monomer rubbers and styrenic block copolymers, and
the like.



Definitions For the purposes of this invention and the clains thereto, and
for ease of reference herein, when a polyner is referred to as conpri sing
an olefin, the olefin 5 present in the polyner is the polynerized form of

t he ol efin. ¥4 keeihtsgot he use of the term pol yner is nmearCTIUS2®M0RBPASS
honmopol ymers and copol yners. In addition the term copol ymer includes any
pol ynmer having 2 or nore chemically diskinct nononers, and enconpasses

i nt erpol yners and bl ock copolynmers of 2 or nore chemcally distinct nononer
types. 10 Thus, as used herein, the term "pol ypropyl ene" neans a pol yner
made of at Ieg%ﬂgﬁ)mpé dupreferably at |east 60 nole% nore preferably at
| east 70 eﬂr—mré“pﬁlﬁér‘ably at |l east 80 nole% even nore preferably at
| east 90 m)l ePefimtions nore preferably at | east 95 nole% or 100 m)l e%

propyl ene units; d Jhavi | ess. than.35 % l.en un| t

propyl ene pol yner i tge?lgp%@ 8@@3%"& ﬁﬁ‘f’y % I@‘b uf;s defi ned
bel ow. |f IOFe%%f&encb'ﬁ@reu?%ﬂ@ﬁ@lﬁﬁeﬁar&eﬁé&ﬁb&&@&ﬁbﬂﬁgﬁpﬂéﬁﬂ Y olefirt
preferably chosen from anong | ene and to C24 ol efins. Al so, as used

her ei n, thétanmenpmlty@pwymemﬁerm&mermcbmr@ﬁhm@@ dsikewise theasgof50 ol e%

(preferably at ast ref I % 20 nore
preferably at ffngﬁ g’gﬁ% Paégsﬁf’%"%%ig%%m ﬂg{ﬂéquﬁ?e% nol e% even
nor e preferablAddﬁionlma@hn%papha%aﬁde@@@ymm%h@m&m@oraahémal@nd havi ng

|l ess than 20 vvt%gwpyl ene unlts Thus, an ethylene polynper as it is
defined here njjaergpng PD‘F%FB}?@PS MW%G“%H%‘G\F%@W&Q@%@I t he

conononers in RALHELIY hShs esdlf € preferably chosen fromC3 to C24
ol efins. 25 Folﬁorgurpos‘éedg)y % th| S |nv |on and the clains thereto, an EP

Rubber is 1Mefi ned Thoses tmed:hqnmhﬂmbmf‘pdmpﬁm”m;)ap@madmfd

optlonally d| t Lene con 35 to 80

w % the diend ?8%%2)6?”%1 %S&Ef"f?\,\/{f;ﬁth ng/‘sgﬁ’r‘? f,%orsg{eg%hyiaél 2ﬂ1y| ene wWith a
M ni num prOpyllﬁélg%Cﬂi&I‘eﬁ;E‘rEfe&fbl @ 0eaét $0 matash, vh@Bort PRor&EAL Iavmfwbas a Mooney
viscosity, M(1+4) (u; 125C 30 (measur ed accor di ng to ASTM D1646) of 15 to

100. For ease mleYopevananere prafosnlly abisgst 8 mole%s an Hiruplgle Bropylene waitsact i ¢

Cpp "0 S000: £1AERTTBEE) eSS ol rRQe Bhe hht, Ao LR ARG s igD" oY A1 €0

15  defined here can not be an EP Rubber as defined below. If present, the

comonomers in a polypropylene copolymer are preferably chosen from among
ethylene and C, to Cy4 olefins.

Also, as used herein, the term “polyethylene” means a polymer made of at
least 50 mole% (preferably at least 60 mole%, more preferably at least 70 mole%,

20 more preferably at least 80 mole%, even more preferably at least 90 mole%, even
more preferably at least 95 mole% or 100 mole%)) ethylene units; and having less
than 20 wt% propylene units. Thus, an ethylene polymer as it is defined here can
not be an EP Rubber as defined below. If present, the comonomers in a
polyethylene copolymer are preferably chosen from C; to Cy4 olefins.

25 For purposes of this invention and the claims thereto, an EP Rubber is
defined to be a copolymer of ethylene and propylene, and optionally diene
monomer(s); where the ethylene content is from 35 to 80 wi%, the diene content is
0 to 15 wi%, and the balance is propylene with a minimum propylene content of
20 wt%; and where the copolymer has a Moorney viscosity, ML(1+4) @ 125°C

30 (measured according to ASTM D1646) of 15 to 100.

For ease of reference, polypropylene is abbreviated PP, isotactic

polypropylene is abbreviated iPP, syndiotactic polypropylene is abbreviated sPP.



Unl ess noted otherw se: Percents express a weight percent (W%, based on
the total anobunt of the material or conponent at issue; Kinematic viscosity

(KV), also referred to nerely as viscosity, is 5 express | st okes
(eSt) and isWEEPEAKSBARd at the tenperature specified acﬁgT@%%’gﬁ@%é“ STM

D445; G ass transition tenperature (Tg) is determ ned according to ASTM E
1356 using the m dpoint tenperature convéntion; Distillation range is
determ ned according to ASTM D 86; 10 Initial boiling point and final
boiling point are each determ ned according to ASTM D 86; Pour point is
det er mi ned accor di N REAVtsIYIse: Specific gravity i s deternined according

to ASTM D 4052, 15.8¢, ' : GE&EHE@’? I d"éﬁitﬂé‘l& er average
nol ecul ar 15 wei ghtﬁ%ﬁ%ﬁ/&gn azﬁglgfé age I%E’l})?géer wel g %aﬁ%%gntgg{eﬂaeach
det er mi ned ut i iaterialpr comporeat ateésué;on chr omat ography (GPC); Mol ecul ar wei ght

di stribution (MAD) js defined as e wei ght average nol ecular weight
di vi ded by the nu e%%‘r‘éﬁ@s%@é@uﬁléﬁ’“’&ﬂe&ﬁ? ?S‘Nﬁ?)’?“x’}ﬂl ash point is

det er i ned 8CC ol koeRERCHITand SLethfeh o i il glodigie! ef M ned at 1
kHz, 20C, Density 1s determ ne ccording to ASTM 4052, 15.6C;, and

Vi scosity i ndegccoslingdto &SEMBd45ccor ding to ASTM D-2270. Upper and | ower

limtations on physigal praoperties,an rrocess.cqnditi.on onprise any
conbi nati on of thos@ﬁﬁ?ﬁ%f@gpgeg‘p[eﬁlgmfﬂréﬁsy&gweﬁﬁ?o&l‘fnﬁg}‘éWéS for a
particul ar conp3ssaiing thOmidpbntienperdmestdnveitiongnd/ or process. For purposes of
this disclosure, the termoligoner refers to conpositions having 2-40 ner

units and the ter mpistiljaien range é detergyined aprosding ARG 41 or nore mer
units. A ngg is deflhﬂﬁgb(ﬁﬁn%#ﬁ}'aﬁd d%%lﬁygpgﬁﬁg%%%%ﬁ@%ﬁg%&gﬁngon ginally

corresponded to the nononer used In
pol ymeri zat i ontor ASXMIIDBG; For exanple, the ner of pol yethyl ene woul d be

ol 56 Cappl y to ol | guerdnt FeRne e e AFTNEPSE ot her wi se. - Accor di ngl .
the term WO 2006/ 1186 ic Baldtl/Ral2iBhhbd 863rding to ASTM D 4052, 15.6°C;
Weight average molecular weight (Mw), number average molecular
15 weight (Mn), and z average molecular weight (Mz) are each determined utilizing
gel permeation chromatography (GPC);
Molecuiar weight distribution (MWD) is defined as the weight average
molecular weight divided by the number average molecular weight (Mw / Mn);
Flash point is determined according to ASTM D 92;
20 Dielectric constant is determined at 1 kHz, 20°C;
Density is determined according to ASTM 4052, 15.6°C; and
f Viscosity index is determined according to ASTM D-2270.

Upper and lower limitations on physical properties and process conditions

may comprise any combination of those limits recited in any combination herein
25  for a particular component, compound, composition, and/or process.

For purposes of this disclosure, the term oligomer refers to compositions
having 2-40 mer units and the term polymer refers to compositions having 41 or
more mer units. A mer is defined as a unit of an oligomer or polymer that
originally corresponded to the monomer(s) used in the oligomerization or

30  polymerization reaction. For example, the mer of polyethylene would be
ethylene. For simplicity, when polymers are referred to, the reference may also

apply to oligomers, unless specifically noted otherwise. Accordingly, the term



-7 polymer and oligomer may be referred to interchangeably herein, unless
otherwi se specified. In addition, unless otherwi se stated, the term

"pol ynmer" may include both honopolyners (i.e., a polyner conprising
essenti al | y yansobpggrer ), and/or copolynmers (i.e., a pokgHEs20ed1386$ Si ng
nore than one nononer.) 5 For purposes of this invention an oligomer is
defined to have an Mh of less than 21,000 g/nol, preferably |less than
20,000 g/ nol, preferably less than 19,000 g/nol, preferably |less than
18,000 g/ nol, preferably less than 16,000 g/nol, preferably |ess than
15, 000 g/ ol , I eald¥ Bdraihabiiess o sd han
10, 000 g/ nol, %?’gé‘ff‘g%%gd ess ?Eg?‘hf%rgeg%@@nt%@gprbg erabTy élétsasgﬁl?ﬁan 3000 10
g/ mol . The t erspecifiek rinadfiﬂ}m anlessragherwise stated, the terms palymer yguamblude

pol yol efi n" )é:hge use (ﬁerch ngeabl y herein % d_are defi ne¢ to be an
ol efin pol ymer yéneﬁse B HE° Hox%pﬂﬁngcﬁss iy OB TARRMED), ALy g
poi nt i s neasyopelyR¥rs (pé fiﬁ]ﬁﬁér'c@hl ﬁﬁﬁ@ﬂioi’é}thﬁ@bﬁmmeY)(DSC) second nelt,
as descri bed herein. 15 The terns sem anor phous pol yner" and

" seni - anor phous polebp@pmqs of thigynvsatierseroligemsr siisfinpsddb hgverrMpefleshd are

Cor et or abl y babBh 0ty dinBl b BEDly B G0l ol brortag kel lhad 30908 21 7o
ﬁven rr;)re p& ef@hallpbnefdiﬂﬂy\&es‘thﬁl B8)00059mdl, grefaﬁblydhsﬁﬂimaedo pimdDSC, descri bed
erein), and a ne

st nelt of less than 20 1 preferably
| ess than 90C Pf?fﬁﬁaélyg?séflﬁ’?alﬁiob é‘l‘g Rrﬁ%ﬁ‘ boless tkapclss d@rgém"lpP@?eé?b&bl y | ess
than 70C and g fﬂ%qlglom el frbfetBRN foBTRRAL¥Es 10 C,
preferably grefﬁer than IS-}pr"ae erably greatggir1 ibéuar? 3 C pre rably
greater tH&n 3¥md, pref erably great er than 40 C). For purposes of this

i nvention, the teen,"elastoner' ne e a havi ng an Hf
of 0.5 /g or | essq?il Suﬁ?ﬁ’éﬁ@’ﬁ 1)59‘% ?(r%ld SW@H%GP%Q‘% Y (second
melt, if one Gy Qsé&ﬁfdﬂ]ﬁ@eaﬂﬁrhhﬁﬁﬁaﬁ&ﬁ@d@ﬁ&dt@l&eﬂ%l@ﬁﬂgﬁiﬁrﬁﬁﬂs conposi tion
it is meant a_conposition havi n)g two or nore norphologjcal phases in the

sane state. Fépvisgamsitingpont eha) off1007e or rertorreYlettingpoia léﬁ?a%‘l@‘?bér f or ns
di screte packefier, ?‘Le %%ﬁ%.ﬁ% r?n&ﬁl(p Qécoﬁgn?eﬁ}omﬁaﬁ) )ég%{n_ls said to be

het er ogeneous In het er ogeheous Is defined to
i ncl ude cdsconti nuﬂ‘hstduim?ndsnmerphoumljuhmﬁdn@ﬁmmmmnt;ﬂmwmlyrﬁe‘irﬁ’r ately

visible, but il s Une) £t W60 8t 1% SOLKMAS. RIRE, Bl o 1o the

having a heat of fusion of 70 J/g or less (preferably between 0.5 and 70 J/g, more

preferably between 2 and 60 J/g, even more preferably between 3 and 50 J/g, as
determined by DSC, described herein), and a melting point (first melt) of less than

20  100°C (preferably less than 90°C, more preferably less than 80°C, even more
preferably less than 70°C and preferably greater than 0 °C, preferably greater than
10 °C, preferably greater than 20 °C, preferably greater than 30 °C, preferably
greater than 35 °C, preferably greater than 40 °C).

For purposes of this invention, the term "elastomer" is defined to be a

25  polymer having an Hf of 0.5 j/g or less or an unmeasureable J/g and a melting
point (second melt, if one can be measured) of less than 0 °C.

By heterogeneous composition it is meant a composition having two or
more morphological phases in the same state. For example a blend of two
polymers where one polymer forms discrete packets dispersed in a matrix of

30  another polymer is said to be heterogeneous in the solid state. Also heterogeneous
blend is defined to include co-continuous blends where the blend components are

separately visible, but it is unclear which is the continuous phase and which is the



WD 2006/ 118807 PCT/ US2006/ 014869 -8 di sconti nuous phase. Such norphology is
determ ned using optical mcroscopy, scanning electron m croscopy (SEM or

atom c force mcroscopy (AFM, in the event the optical mcroscop SEM and
AFM provi de WOR96AE8807 data, then the SEM data shall be ﬁg'E[H.SZ“WI&%?]ti nuous

phase is neant the matrix phase in a 5 heterogeneous bl end. By discontinuous
phase is neant the dispersed phase in a -8heterogeneous bl end. By honobgeneous
conposition it is meant a conposition having substantially one

nor phol ogi cal phase in the sane state. For exanple, a blend of two polyners
wher e one pol ydscontipusnspbadel Susli mbrphologhizrdefeohipednsingomizaldnicmstnpy,10

h inth id state. S hol, i s det ] .usi ti |
iR RILCIE LT ey e e
(AFM, in the %ﬂ&ebﬁﬁca?ﬁﬁdr&iﬁbpyg‘gﬁgﬁs)%gpﬂ&d AdisterdiMaRt, i¢h 8 giiM f er ent

data, then the SEIVY data shall™’ M'scible may al so include a bl end
of two or nor datpehajiherused. By coptitidys phass ismeat flasasribplisaeiogr for the gl ass

transition 15 erat ur o) :the.T ul d. exi st,as. a si.ngle.transition
t enper at ur es'L Onﬂ%%gqu%sﬁmdgé% dli%?n%ﬁﬁ ¢ isfgant thy, %dtpﬁﬁé??i on

t enper at ur es WastbrdedigousHl&sy ved for an imm scible blend, typically
corresponding to tﬁe tenperatures for each of the individual conponents of

the bl end. Thus i n Bhhemegsapoussompesitiongt iz mesents mpopisionha@imh| e when there is
one Tg indicat : EME@ &ﬁitgtaq ' qq&g eous,
while an imm S%ﬁg@%ﬂ end i }{?(ﬁac%gcr%lo%@ﬁ%%utg% or ?’Eﬂé&%ﬂ?ﬁp}gg’gs 0 Ei:’t%hi S

i nvention and tweepalyménysrhtieane palymar i migmyjble mith ancther pobtier isssafdtb ben t he
present inyentjon may conprise propyl ene, d at ,l east ., one additi onal

ol of i ni ¢ oW oRRERRESTIQuS & the gl slaty 13ncp ersphelogy 1e dRfERSed U PHEA pr osent

i nvention may mnQigbsdesy, BERRME RetréH eicRosBbpd REM)Vr Rlonfié fHede HiRREBYyS | N 25

pol ynmerized form A preferred sem -anorphous propyl ene copol ynmer of the

present i nvent (AR, iththe lgvent theeoptiedl prerosagpylHEM po rovidg diferest erred to as
a  random Copopyl., W{aesﬂ?%b&ﬁeﬁ.n%@iﬁ?&%&%ggncgfdggwﬁ lo#fifo and

et hyl ene (wherern et %/ ene 1s e comnonomner ropyl ene-et hyl ene
pl ast omer. Fororimdme pelymens thitlekhibitssiegle-phise delthvidrdorthaglass tiahsitied o, the term
paraffin 30 includes all isoners suych as normal, paraffins (n-paraffins),

branched pht af EFIREmaE &gothiedigryond exisiap  singlefrapion igmpersge PhidPude cyclic
al i phatic spechppa #Rd. ByRBSast, two separate transition temperatures would be

observed for an immiscible blend, typically corresponding to the temperatures for

each of the individual components of the blend. Thus in an embodiment, a

polymer blend is miscible when there is one Tg indicated on the DMTA trace. A
20  miscible blend is homogeneous, while an immiscible blend is heterogeneous.

For the purposes of this invention and the claims thereto, a propylene
copolymer useful in the present invention may comprise propylene, and at least
one additional olefinic component. Accordingly, the propylene copolymer of the
present invention may include propylene and a plurality of other monomers in

25 polymerized form. A preferred semi-amorphous propylene copolymer of the
present invention, which is described in detail below, may be referred to as a
random copolymer of propylene, a random copolymer of propylene and ethylene
(wherein ethylene is the comonomer), or as a propylene-ethylene plastomer.

For purposes of this invention and the claims thereto, the term paraffin

30  includes all isomers such as normal paraffins (n-paraffins), branched paraffins,
isoparaffins, cycloparaffins, and may include cyclic aliphatic species, and blends

thereof, and may be derived synthetically by means known in the art, or from



thereof, and may be derived synthetically by nmeans known in the art, or from
WO 2006/ 118807 PCT/ US2006/ 014869 -9 refined crude oil in such a way as to
nmeet the requirenents described for desirable nodifiers described herein.
The term | Bg{)@gs& means that the paraffin chains poswgag6060i86CLl8 (nore
commonly C, % al kyl branching along at | east a portion of each
paraffin chain, and may include cycloparaffns with branched side 5 chains as
a mnor conponent. Mre particularly, isoparaffins are saturated aliphatic
hydr ocar bons whose nDIecuIes have at Ieast one carbon atom bonded to at

| east three o ar t | | | nmol ecul e
havi ng one o%&ﬁlo rLltd ﬁ‘gé‘ﬁﬁgr“%‘é’&é PR %%r‘@@ﬂﬁﬁeﬂ%ﬁ%@bﬁ&gd%ﬁgﬁl soners of
each carbon moatfiees ddsclﬂaed hefelr) CrHéftérm GRS newdd that!tpaelth vhdis present .

| soparaffins may al so 10 incl ude cycl 0 ar aff| ns with branched side chains,
general |y as B0%%F%dén t@&m@%%@om@ﬂ ¥ e tq Gopalkybranghi ﬁB%ﬁthWﬂs with

mul tiple alky ﬂ@falsfﬁql stereo
pl acenent of k“k(gilgga rancPHBXﬁﬂ% %dr% ]élgﬁg‘?@* presée)\trﬂ |nven ?lgn and the
cl ai ns t heset ohaiidws aImmmwmpmﬁémtl mréparﬁailu@essopmyfﬁnburﬁaﬁmted/ed from
petrol eum crudg .oi.l

t ted t f st h
distillation, asphabehy %?%@%ﬂqﬁgemﬁ EHS ggtslg?sﬁ 3 Wre I‘cﬂtm r}gé%&?ae ; (.Su‘?'hl 25
al so_incl udes ﬂﬁ Al A3H3n Yot dr Beikast @ﬁ@sﬁé@hﬁﬂﬁﬂée%ﬁgﬁéﬁk%ﬁﬂ and/ or

nodi fied throu severe processing treatnents exc es synt %t ic oils,
whi ch have beene muba@tlany@d qba,temmbarbmgtoms)wmus 1snm¢rso£nanhlgrhmt al ysts

and/ or heat. pro m ner al re 20 often called
process oils, f’%ﬁhg %E&al a‘b%k?‘lﬂﬁeﬁ E.P?agafﬁg.?m% gr ade

oi I's. Suchofl Mcﬂﬁieh?; bsahfifivs {»auamched%m%hms igBRtRN1y £3SminBPeonipdtentnDSt have

a viscosity index less than 110, and % have a vi scosMy i ndex of 100 or

| ess. For purﬁﬁ@éﬁsoﬁﬂlfafﬁﬂ sISQHW‘éﬁﬂSlVdﬂllaH]@P kol beanehes vyrissléde agyoup 1, 11,
and 11l Dbase ]@&F r Vi ng the foll ow ng
properties: ?56 ura Ogg % |sg§£tlﬁ Seq:“I" h&a wt% G oup | <90 &/ or
>0.03% & > 80 & <12ﬁp1@®moﬂﬂ1ep@§hn&n5ﬁ1ﬁbﬁ%&ﬂiecmm&theﬂcﬁ@the@amup 11 z90 &

9 >
50. 03% & 12 (r)mneral oil includes any fluid derived from petroleum crude oil that has been

15  subjected to refining steps (such as distillation, solvent processing,
hydroprocessing, and/or dewaxing). This also includes petroleum-based oils that
are extensively purified and/or modified through severe processing treatments. It
excludes synthetic oils, which have been manufactured by combining monomer
units using catalysts and/or heat. In the polymer processing art, mineral oils are

20  often called process oils, extender oils, white oils, technical cils, or food grade
oils. Such fluids typically have a viscosity index less than 120, most have a
viscosity index less than 110, and many have a viscosity index of 100 or less.

For purposes of this invention and the claims thereto, Group 1, II, and IIT

basestocks are defined to be mineral oils having the following properties:

25
Saturates Sulfur (wt%) Viscosity Index
{wt%)
Group I <90 &lor >0.03% & >80 & <120
Group II 290 & <0.03% & >80 & <120
Group II 290 & <0.03% & 2120

Saturates content, sulfur content, and Viscosity Index are measured following
ASTM D2007, ASTM D2622, and ASTM D2270, respectively. Even in cases



Saturates content, sulfur content, and Viscosity Index are neasured

follow ng ASTM D2007, ASTM D2622, and ASTM D2270, respectively. Even in
cases WD 2006/ 118807 PCTI US20061014869 -10 where a mneral oil is not
identified MO 2088 cl assification, it is still possi HIEYBWOLBori ze it
Into one of two classes based on Viscosity Index: Goup J/Il mneral oils,
whi ch have VI less than 120; and G oup {1 mneral oils, which have VI of
120 or nore. 5 For purposes of this invention and the clainms thereto, G oup
| V basestocks are defined to be polyal phaol efins, which are hydrocarbon

| i qui ds manuf awhere ehindm) oilliend adeatified by pGroppwiassification, ibis still pesstble to

al pha-ol efins having .5. or nor.e carbo at o t.eferab 9] nore carbon
atons, prefera eggo’ézcédfmﬁb% oé.g‘?(?)‘g]ﬁssﬁ{]??ﬁ%& onﬁﬁ‘é&gﬁh}i’ﬁ(p _°8Péﬁlﬂgleﬁgy be
characterized 4 *Ri¢h HHGEesd fhdnaQDi 4id'Goup MM @il WhichkHaee VIef ty or
syndi ot act|C|ti/2, and/or may be atactic. In another enbodi ment the

pol yal phaol ef i ROfasoibre than 50 % meso dyads as measured by 13C NWR,

preferably re th 9 . | pg% I i.n has nore
than 50 % rsggerri C ?}%ﬁgﬁsé ﬁ%@%ﬁ%ﬁ%ﬁg@% ﬁ%@s%‘%}gﬁo@ra ?;}9 %Dggéﬁ%{;n 60%
For purposes odre téfired tobecpuilyalphaslefing, hbioh|agd iggirddarboa liquidnhanufagtsedng or 15
crystallization tﬂOi nt i.s referred tg. and_there i;@a range of nelting or

crystal | i zati oW the eggicpatyagizationolfineas aiphaplefis aying pios MOreRAYs nt i s
defined to be ' r ' | Eq)@ag Ukdnd rOmM a
differenti al s%%ﬁsriﬁ}ﬁ%&(a:%lfgﬁHng{?&%bt%lgﬁﬁ%kgegéﬁlgggrhﬁn es@nnot ed ot herw se,
when there i s Tiermlaiphaclefins mayl biei ochgracterizedrbysing ldegreetf tecticpdkcluding refers to
t he peak ti.ng gr.crystal|ization,te ratur.e for 20 the |largest peak
anong. pri i partaEL Y et Eakt B TR IipalereTraRET T, o
occurring at tgudydiihabiefit hissnde tahB08s nebed Ry ad Rédstel bR FPC-NBIR, ar gest
contribution to the calorinetric response of the materjal._ Polyner

Concentrat e 25reisEblyoneraandfie dp areiber corodimenpibe selvalphaplefinhas mope ef er abl y
o e phoul 5] ke SO RHARLATR, e e SEbasR gl ol Y, e,
one of which is at Fot pmr’pd)sepafﬂﬁséﬂepﬁarmdihmciain(sﬂhm‘&ﬁopwhmmylﬁhgm ng a heat of
havi ng an i crvsiissies peft it ged e ko ies plpeling o antieen © ©
plasticizer, apgpaRtuieaiRé M¥ltRf BLEryREtizAtion PO isiefhePd beithd peak melting

or crystallization temperature from a differential scanning calorimetry (DSC)

trace, and, unless noted otherwise, when there is more than one melting or

crystallization peak, it refers to the peak melting or crystallization temperature for

20  the largest peak among principal and secondary melting peaks, as opposed fo the
peak occurring at the highest temperature, thereby reflecting the largest

f contribution to the calorimetric response of the material.

Polymer Concentrate
25 The polymer concentrate of the present invention preferably comprises a
plasticizer in combination with a semi-amorphous polymer. The semi-amorphous
polymer may include a polymer or blend of polymers, at least one of which is at
least partially amorphous (particularly having a heat of fusion of less than 70 J/g)
and preferably partially crystalline (¢.g. having an mm triad tacticity index of 75%
30  ormorejto which the plasticizer, and optionally other additives are mixed with,

blended with, incorporated within, and the like.



bl ended with, incorporated within, and the |ike. W 2006/ 118807

PCT/ US2006/ 014869 -11 A polynmer concentrate nay conpri se one or nore

sem - anmor phous polyolefins in conmbination with one or nore plasticizers,
preferably phgs@11889F € non-functionalized plasticizers.pcCwsemabriadse bl ends
(e. g , a masterbatch) containing relatively large 5 anounts of plasticizer
(i.e., at least about 5 wt% preferably;at |east aboutl O w% preferably
at | east about 20 wt % preferably at |east about 30 wt% preferably at

| east about 40 wt % preferably at |east about 50 wt% preferably at |east
about 60 wt% pre teRS | east about
80 wm % preferabl yk OE%%S?{C%OM Sg@&ﬂﬁ/gs%%n%/%o%gs?%?—@gh%y m xi ng the
sem - anor pho upolydleﬁmlhpnmbmatmnemﬁr o gr rove alastidizees paferghly ot ool t en
state, with the asti er [.n a mxing apparatus, preferably a single or
twin screw exP?’hg’é‘P ”@ﬁﬁeérplﬁtl “®hear conditions. Typicall y the shear rate

is 100 sec’ or mr@ondéﬁﬁt@ﬁl@ﬁﬂs)(eéOQn%férﬂat&Dcoﬂfﬁﬁﬁgréiﬁﬁr ehelarge0r nor e, 400
seC or nore up to 2000 secs , typically up'to sec 15 The present

i n?/ent i on § heambunteofplgstioizerdi-pr 4 ¢agbabpups Wféslsekmblxﬂéeastﬂbedﬂﬁw%nhof
ondt t1 ons. - oMty SOGRERiebl A1 Biof HEPAeaBl S ke R OR Screel o o ™"

pl asti ci zer s, leastAbORUOGA], bﬁéfe@db@y &rlesiﬁ)ﬁlﬁ}uaﬂﬂlw't%vlﬁﬁferdb@ anadudeutsoconcent rat e
conprising at |east about 5 wt wj)ref erably 10 to 90 wt % of plasticizer. In

a 20 pref er r edt%nipyeferabbnat leastabowto/fcwtit :mfgahld@bﬁﬁébc"ﬁtgol“éﬁt 50 Wt % of
| t t
pl astici zer. glée %iﬁﬂ@ﬁst ol & \Rr@g) rﬁﬁfﬁg?bﬁfﬁgéd by Hﬁn@ﬂﬂﬁ@&ﬂaﬁﬁcﬁg fREPr i ses a

| east 30 wt % ast1 cl zer. odi‘nent e poly concentrate
conpri sesla- 7ﬁolwn%, pmlferpﬁlmstamolzmqr gartmﬂlgmabﬂey statep @ittt plasticieerin ef er abl y

10-50 % nore .prefer 50 .wt.% e ref wt % of
pl asti ci zer. F’H“ﬁ% é‘ﬁ%fshé fe?g’l ﬁ-?m rﬁ @eﬁéﬁd‘érgtﬂgtéﬂ{e?rat e conpri ses
2-50 Wt % of pbaittionk. ZEﬁplcal@Wsﬁéﬁbh% i910sept %m eﬁmﬂﬁnm(ﬂ‘& 30 wt %
nore preferably 5-20 WB% nor e referably 10-40 w % nore preferably 10-30
W % rmore premereBiyser DQ@"WE%%?P sQrinagre p to 2008 -‘i?éne@mqﬂﬁl'epts’fm@ﬂe present
I nvention is %r]eferabl y a solid material, 30 capable of being pelletized.
Al ternatel y, e concentrate of the present i nvention

The present invention therefore may also provide a process for the

production of polymer concentrate compositions comprising blending under high
-shear conditions, one or more semi-amorphous polyolefins, with one or more
- plasticizers, and optionally one or more additives, to produce a concentrate
comprising at least about 5 wi%, preferably 10to 90 wt% of plasticizer. In a
20  preferred embodiment, the concentrate comprises at least 50 wt% of plasticizer.
In another preferred embodiment, the concentrate comprises at least 30 wi% of
plasticizer. In another embodiment, the polymer concentrate comprises 1-70 wt%
of plasticizer, preferably 5-60 wt%, more preferably 10-50 wt%, more preferably
15-50 wi%, more preferably 20-50 wt% of plasticizer. In yet another
25  embodiment, the polymer concentrate comprises 2-50 wt% of plasticizer,
preferably 5-40 wt%, more preferably 5-30 wt%, more preferably 5-20 wt%, more
preferably 10-40 wi%, more preferably 10-30 wi%, more preferably 10-20 wi%
plasticizer.
The concentrate of the present invention is preferably a solid material,
30  capable of being pelletized. Alternately, the concentrate of the present invention
is preferably a solid material formed into a free-flowing particle. The concentrate

may subsequently be blended with other materials wherein the plasticizer may be



is preferably a solid material fornmed into a free-flowi ng particle. The
concentrate mnmay subsequently be blended with other nmaterials wherein the

pl asticizer may be WO 2006/ 118807 PCTI US20061014869 -12 rel eased (| et down)
fromthe coftReMiop/a880% o produce a resultant bl end conpri BEHYS2006/34869

pl asticizer at a concentration in the final blend which is Iess than the
concentration of the plasticizer in the-ijeoncentrate. It is to be understood
that the polynmer used to nake the pol yner concentrate of the present

i nvention need not 5 be the same pol yner used in subsequent processes

wherei n the plekbsedileedowrs) fronethe asm@niddte togirodiewa resthant biehd comprididge M xt ure

of the plasticizer, and additional , additives n%,t he err‘il}- anor phous

pol ymer in th@%BW&&@%WBWW@@H%@W&P d%ﬁﬁfi@ fon the quantity
of plasticizer | L4 i 5 : rshfd! in the end
product and t hcé)ﬁg%lhla?ﬁ/&&y gﬁlﬁ%ﬂ:ﬁk gﬁﬁrﬁé%%@g%{ t]%%ogglg E‘?ir)\%@ét 0 h%ﬁlg

i ncor por at i on pullymastdiséd teesakeaincpobymerasteentoatt ofithe eedant infentiqn mesd noti zer and

t he pol yner are preferably bl ended ynder ?ndi.t i ons where both

cqncentrat e P n c
corrpone_nts_sar gb"'n‘g? ?@?P&Wﬂﬁ‘a m§E‘?SFﬂ_ EWPF?S%!‘%WI%IF]@SIPW M ions to
ensure inti mat@leRlediof bt fwh."endHafs bi thé ARk drididplAshBiz B0 i Riditiogsncent r at e.

| f necessary or conveni ent, the conponents nay be physically 15 bl ended
prior to nelt asidiives, and thelsemeampphensipolyufer irtithe convertrate eqraposition conveni ent |y

melt blended in .a,sinhgle or twin scre xt.ruder .or..a kneader.

A ternat i vel y, Setal Brisipob e S O R d Rt IREER, i screw
extruder or a dnepktRk pblymes aehired in thesndiRoficeiml the abilify of e fabMatieer ew or
operate at__|ower tenperatures than woul d be enployed for an unplasticized
conposi t i ol 20mprhinerighandle ingameration gf rddifiyes,snd enmasterbatch Hsdni ni ng

pl astici zer content [ O }Hy; L h&didag to the
screw or prevents su ?a%?%ﬁ%}aﬁgiﬁ%ﬁ] n to a| l O%NHS? |ﬁf':1|£]§al t%rﬁhm ng.gr The
concentrat e ofcontliiony whaabothicomponents argpolial dngd voderpnffcetly higinsheat- 95 wt %

of sem - anor phous...pol yner r.ef erabl w0 L0 W % re preferably 1-50 25
W% nmore pr ef@Pi‘Ea‘Bﬁ'ﬁ Pé-%ﬂ%ﬁ@‘&“%ﬁ?@%ﬁ&%éﬁ“ﬁ“é%@fﬂ%e seni _

anor phous pol yd@BEentrhfe, 3 ndces@iyof Sorfveient] 18 dbmpéheRRInys e phosisdRt rate of this
invention is formed into a pellet, particle or other solid shape and is

t her eaf t erll drenslgd mrierio meltdlendaee Tihg corpparteats b Ehe captentrgfeditded, to forma
let down blen dcohbﬁﬁcn'tl? nhetHlerd Rl ﬂFadsingle or twin screw extruder or a kneader.

Alternatively, a Banbury mixer may be used. Where a single or twin screw
extruder or a kneader is used, it may be preferred to cool the screw or operate at
lower temperatures than would be employed for an unplasticized composition
20 particularly when producing concentrates containing plasticizer content which
prevents the composition from sticking to the screw or prevents sufficient friction
to allow efficient mixing.
The concentrate of the present invention typically comprises from 0.1 - 95
wi% of semi-amorphous polymer, preferably 0.5-70 wt%, more preferably 1-50
25  wi%, more preferably 1-10 wi%, more preferably 5-20 wi% of the semi-
amorphous polymer.
In a preferred embodiment, a polymer concentrate of this invention is
formed into a pellet, particle or other solid shape and is thereafier blended with a
polyolefin, preferably melt blended, to form a let down blend that is then formed
30 into an article, (such as combining plasticizer, semi-amorphous polymer and
optionally polypropylene having a Tm of 100 °C or more, pelletizing the blend,
then blending the pellets with another polymer such as a polypropylene or



30 into an article, (such as conbining plasticizer, sem -anorphous pol yner
and optionally polypropylene having a Tmof 100 C or nore, pelletizing the
bl end, then blending the pellets with another polyner such as a

pol ypr opyl %@29({6/ 2006/ 118807 PCTI US2006/ 014869 - 13 pelyethvlgpg having a
Tm over 100 and ormng the blend into a parison and "shaping 1t to form

an article). In another enbodi nent the concentrate conprises a sem
crystalline (Tm over 100 C, preferabl yl®ver 120, preferably over 140)

pol yolefin present at 1 to 5 50 wt% preferably 2 to 25 W% preferably 5
to 20 wt% and a sem anorphous (Tm under 100 C and an H of 70 J/g or |ess,
preferably happiethyenehayingeginroye 1066Ceng fosmnegdhe blend prtea parisogando t o 90

wt % preferabl . 4. eferably 40 to 70 wt% and a pl asticizer
present at 5 P%@%%oﬁ?‘%?ﬁe@rﬂ%y 10 to 50 wt% preferably 15 to 40 w %
based upon the wei bidnotlier érthisodimen s dobaniratt Golnprises atsbai crgsthidide (lnt , t he

pol ymer present in the c nciantrate as the segi-cr%/stalline polymer is an in
situ i npact cB}S"(SIIWrEQ’Rrﬁﬂ%% yeoyer B prsferably oyer 140.p polyplefin presembglol Pner) and i s
present at 50 o by § y 60 to 85
wt % and aSpI gg tQJIt% %ﬁ@g&@g@%@%@g&%&zo\o%r/fpé?ﬂeﬂr)%%fxg %ﬂ{hggél& nor e
preferably 15(Tm udderi005C adadH{ipli0 ¥ier les| graferably hdvinglbTmafpoSCta on. For

pur poses of thjs~Lnvention and the ai t her.et nodn-situ | ct

copol ymer hav?hgcgpﬂ]é(&te ﬂ@reﬁ?ﬁ?ﬁtti_batﬂgbé“%‘gﬁw%@ﬁﬁg? %b%d M@rsfg;abﬁ@ _
sem - crystal | ("R ¢Op U EPlasticiit? piddBA G 5 BNV DrefBRYRS 0Rb 86 9, as the semi -
crystalline copolyner or b resent in addition to another

ey De p : ) |
seni - cryst al | preferaidy 1§ taed0 Wit besedgippe theaveight nbthgicampositiorer of the present

i nventions4S any c ieh_ 1L l.cudar pr rties of the

pol ymer C(:l)p\cent rat%r%?*rﬁggfdé%dﬁgev\%’r %ﬁ’ilgrfxfzr esé%n! ]gtl%e eoﬁlgeeng%ge Sg ass transition
tenperature, kaatystAlinepdfher(icarin sitCanghcesopolyne (Jlso ciiled atihness,
flexibility (e.g., Jower fl exuSaI hodul usz ag)g or processabi | iéy (e.qg.,

hi gher nelt fFaGpt" imaactsepqlymer) ans ispessert at 3 9 wie @relergblydRite 99 nvent i on are

characteri zedwin hbRtrefdfashy 6006 8542, MaldpiishEizRP ¥R at339G6RI%at e to forma
pol ynmer concentrate, the
preferably 10 to 45, more preferably 15 to 40 wt%, based upon the weight of the
15 composition. For purposes of this invention and the claims thereto an in-sitn
tmpact copolymer having a melting point above 100 °C shall be considered a
semi-crystalline copolymer. The impact copolymer may be present as the semi-
crystalline copolymer or may be present in addition to another semi-crystalline
polymer.
20
Plasticizer

The plasticizer of the present invention is any compound which improves
particular properties of the polymer concentrate directed towards softness, a
depressed glass transition temperature, impact strength (e.g., Gardner impact),

25  toughness, flexibility (e.g., lower flexural modulus), and or processability (e.g.,
higher melt flow) and the like.

Preferred plasticizers of this invention are characterized in that, when
blended with the polymer concentrate to form a polymer concentrate, the
plasticizer and the polymer concentrate form a homogeneous composition, also

30 referred to as a homogeneous blend.
Preferably, the plasticizer is miscible with the polymer in the concentrate,

as indicated by no change in the number of peaks in the Dynamic Mechanical



pl asticizer and the polymer concentrate form a honbgeneous conposition, also
30 referred to as a hom)geneous bl end. Preferably, the plasticizer is

m scible with the pol in the concentrate, as indicated % no change in
the nunber OVOpRWARISSHT the Dynami ¢ Mechani cal WD 2006/ 115gHY52006/014869

PCTI US2006/ 014869 -14 Thermal Analysis trace (DMIA) determ ned according to
ASTM D4065, as conpared to the DMIA trdée of the polynmer concentrate in the
absence of the plasticizer. Plasticizers suitable for use herein my
conprises a paraffin, a 5 hydrocarbon fluid, a pol yalgha ol efin oligoner, a

pol ybut ene, a ThienealaAnalysis, trage @Mﬂ"ﬂéldatemmei wa@dmgttth MJH‘&WL%& e, a
substituted rrellrtat ate thereof,
wherein the su@&@eﬁt?g‘ﬁ@gﬁ‘%ﬁ tgf %ﬁ%hﬁ Séréﬁ-‘ogﬁ?n preferred
enbodi nent, gﬁgnbgbrzers suitable for use herein include bot h

functionalized and non-functionalized paraffins (e.g., isoparaffins, normal
or 10 |inear par af fRlassicizery switabledar usehptein maseepmpmses aparafing i phat i c

hyd b f, dth
ey pol v a1 SiEbtareBi ks BHCAREAOBRN otk ool BRI HEe- STC 7 e
oi | s. Parti cul ghthajatg) aahisstiteel phtleaddte, aisulbstisniednbllithee, RAGE!tigdadipate] br dasest ocks

(i ncluding those derrvdf 0 so all ed Gas-To-Liquids. p esses and
m neral 15 0|‘I°§1‘5W3PH’1§‘F @‘GP“‘-EBT“HPHSI @@“ﬁ%éhm %gﬂ’dcf I"‘I"'| c gravity

| ess than 0. 86 x3tferrdd .ﬁ?&aﬁﬂéﬂ@tpl&ﬁeaé@;mtaﬂﬁrfoﬁﬂ@Sereﬁnﬁéteaeat&w the

pl asticizer is a PAO, which may 'be manufactured by t catal ytic
ol i gomeri zat i cﬁmwjrongitﬁe@nminmﬁlnmnelﬁzedm@fafﬁm (havtsnp,pratfﬁm nopnal otar bon  at ons,

preferably re . garbon. at PAQ ..t hu synt heti.c fluids 20
D oduced b olmsBErEDRY Foie Bat darmibrst e SR SRR S, e
functional i zethajmm&tb%ﬂﬂuid@rmﬁmwheeofeatdemhk@o;bq@mpﬂi51eﬁ1§)ol yal kyl ene
glycols, and the |like. (see Synthetic Lubricants and H gh-Performance

Functi onal Fl tﬂhégmem@ég%P@Mb‘ttWﬁmﬂ(@Hw ofifrubki n, eds., Marcel Dekker,
Inc. New York, 1999, ). u@ﬁ%ﬁ%gﬁf h&l?&?hieﬁﬂgPRtﬁsﬁoﬁhﬁ%aéeﬁoa{ soref erred

enbodi nment , the pol'ymer c te 0 pr esent vention I ncludes a
non-functi onal(umh)dlqgltb'sbrdem\Mrfro(rﬂ NFﬁlI)ad Gahroliquidd protesseshapdmiteralnvent i on i s

defined fqfy USSR 16, bk palf1cds HATRHAdpE SRR S s than 0.86, and
flash point greater than 200°C.
Preferably, the plasticizer is a PAO, which may be manufactured by the

catalytic oligomerization or polymerization of olefins having 4 or more carbon
atoms, preferably 5 or more carbon atoms. A PAO thus includes synthetic fluids
20  produced by oligomerization and or polymerization. PAQ’s may also be
finctionalized to comprise, for example, esters, polyethers, polyalkylene glycols,
and the like. (see Synthetic Lubricants and High-Performance Functional Fluids,
Second edition, Rudnick, Shubkin, eds., Marcel Dekker, Inc. New York, 1999.)

25 Non-Functionalized Plasticizer
In a preferred embodiment, the polymer concentrate of the present
invention includes a non-functionalized plasticizer ("NFP"). The NFP of the
present invention is defined for use herein to include a compound comprising
carbon and hydrogen, that does not include, to an appreciable extent, functional
30  groups comprising oxygen, nitrogen, sulfur, and/or phosphorus (i.e., polar
functional groups). Examples of such functional groups include hydroxide,

carboxyls, esters, ethers, amines, and the like.



carbon and hydrogen, that does not include, to an appreciable extent,
functional 30 groups conprising oxygen, nitrogen, sulfur, and/or phosphorus
(i.e., polar functional groups). Exanples of such functional groups include
hydr oxi de, 8&9@@@{*&@H esters, ethers, am nes, and the |p&pusisA961118807
PCT1US20061014 -15 By an "appreciable extent", it is nmeant that
functional groups and conpounds conprisjsng functional groups are not
deliberately added to the NFP, and if present at all, are present at |ess
than 5 % based on the total weight of the NFP. Mire preferably,

functional groups ¥ S; O M, ferably | ess
than 3 Wt % nore ?’Pg eraggﬁgﬁ‘)lgtg’s{!eﬁhlﬁEsgﬂ%nég%wﬁn%@gﬂ%gg?@?a cFy | ess than 1
Wt % nore prefeupinhds doagsising dimctioal \wroups almoedshibatielyeddided lodhsNFRan 0.5 wt
0, 0, 0,
vor 6. pref er abl G SRESERE Mo RO FER e §PRlochatl g8 e LR MIEL B vt
more  pref er ablp! g fridialy, Akktivhal Youbd 38 Bredbitde fellAankeld #t oiogt Of L he

NFP. 10 Paraffins 1|n an enbodi nent, ~an may conprise, or may consi st
essenti al | y5 of prefereblylessthare3 phlqbforeprefeFably losa thas2wt ¥, mobeprpfesablint i nvent i on

and the description . hegein, th rn "paratfip’ includes.all isoners such

as normal or Illgf‘f’etg?n ]pg?ﬁ‘ﬂoﬁ%prfgr%ﬁf %&?tgﬂ ﬁé‘?,/?’ﬂ?%eﬁgeaa%&éﬁ%‘hﬁs, “al so

referred to asgbsARRmare pRferaldf s theh 03 Mpﬁ,rrﬁ&%'pf’e‘feraﬁl?ﬁsﬁﬂﬁﬁ oy Wi i C

aliphatic paraffins. Paraffins ma b‘g derived synthetically by nmeans known
Q%’Wb oy

in the art, ormagpreferabbyrlpssdlaniQ meregireferahlydess thand). Qaiyt smpre neet t he
requi renments o P r L.ped L 0. | erstood that the
cl asses of nat];erreﬁ%%by:lgsesgg??ﬁgﬁ Wé?%g‘?ﬁ%‘{h%%{g%?giﬁf%eﬁgg s 20 can be

utilized allone, or adm xed with other NFP's, other plasticizers, and the

like. In an (ég%)od%@nt, an NFP may conprise, or may consi st essentially of |
one or nore P00 Paraffins. In a preferred enbodi nent, the NFP may

conprise C6 to C annpakabbditent, ONEPRARS BhdEke, ofRa} BorsBPEs@ialy bf NS, nore 25
preferably Cs to Clop paraffins. In andther preferred enbodi nent, the NFP

my conpri se @eEr merpaaffingakFeripiineses qfithe presebt ipvepion ped e descpptiort f i ns, nore
pref e abl Y CY0rki 8B PBLafeh ' HtnudeY BisBRES o 86 ARk Y ARk bl
15  (n-paraffins), branched paraffins, also referred to as isoparaffins, and cyclic
paraffins, preferably cyclic aliphatic paraffins. Paraffins may be derived
synthetically by means known in the art, or may be refined from crude oil in such
a way as to meet the requirements of an NFP as described herein. It is to be
understood that the classes of materials described herein that are useful as NFP’s
20  canbe utilized alone, or admixed with other NFP’s, other plasticizers, and the
like.

In an embodiment, an NFP may comprise, or may consist essentially of
one or more Cg to Cago paraffins. In a preferred embodiment, the NFP may
comprise Cg to Cygp paraffins, more preferably Cg to Cagp paraffins, more

25  preferably Cg to Cigo paraffins. In another preferred embodiment, the NFP may
comprise Cyg to Cisgp paraifins, preferably C;p to Csgp paraffins, more preferably
Cso to Cago paraffins, even more preferably Cyp to Casp paraffins.

A preferred NFP or blend thereof may comprise a paraffin having one or
more of the following properties:

30 L a distillation range as determined by ASTM D 86 having a difference
between the upper temperature and the lower temperature of 40 °C or less,
preferably 35 °C or less, preferably 30 °C or less, preferably 25 °C or less,



A preferred NFP or blend thereof may conprise a paraffin having one or nore
of the followi ng properties: 30 1. a distillation range as determ ned by
ASTM D 86 having a difference between the upper tenperature and the | ower
tenperature WO WOS/B8Y | ess, preferably 35 C or |ess, prisTEYSIRNMI4EE c of

| ess, preferably 25 C or |ess, WO 2006/ 118807 PCT/ U82006/014869 -16
preferably 20 C or less, preferably 15 CGl16r |ess, preferably 10 C or |ess,
preferably 6 to 40 C, preferably 6 to 30 C, and/or 2. an initial boiling
point as determ ned by ASTM D 86 greater than 50 C, preferably greater than
100 C, preferably gmeefemblytd04G olmss,@;efmﬁyéﬁ&@byle%p@f@dﬂ}eiof&laﬂeﬁzso C

preferably greater th R ] han 150 C, preferably
greater than 160 C, e&ngrfaé\y%[)tpﬁo¢ %’?ﬂg{yyl"ﬁa‘ﬂ?’ﬁé d} Toreferably greater than
180 C, preferably graatifal bollaig pbﬂﬂaﬁetmeameMwwgreﬁeﬂtﬁmm C
preferably greater than 210 C preferably %t_greater than 220 C, preferably

gr eat er than 230 C, pmf@ﬁblwma;ergha@d@@r"cm arablyereater fiomARQ 6 oreferablynour poi nt

g]; e%gracbf); ésogasée%e%pr epég §1pr g@a%ea%reﬂ'lsa?l%e ,ﬁ%%%ﬁﬂ&y&ﬂ&t%ﬁor | ess,
preferably -20C or [1868C, méﬁfaerye@hatertﬁﬁQGOPCJ;ﬁsﬁrabg»rgéawrahdmm*‘epc or |ess,

preferably -40 C or Iess preferabl 50 C or, less, preferably 15 -60 C or
|l ess; and/or 4. a s P& %‘faéﬁfﬂla}l l\éﬁﬁmf@eﬂbyﬂ%ﬁer@ae)lggfcingémbh’an 0. 88,

preferably less th =) h19» 3%"@# ess than
0.75, preferably | %Pes t han 2@6%%@@&}&3@%&&8&6%%%%6ei§f8aﬁf Jﬂh}lﬁ y 0.70
to 0.86, preferabl 220 °Cl£prefbrabl}@¢ax¢rrtm39BCypr&eﬂlblytgre@erSBan 0&Cer ably 0. 80

to 0.84; and/or 5., a final boiling point as determ ned by ASTM D 86 of
less than 70bC, pr&¥Phbly 115 C to 500 C preferably 200C to 450 C,

preferably 250 Lt @ pdQfpdsat cEN0PQlor foss @s BEtértdih SO D'oTepeferdbly @i ght  (Mv)
| ess than 21,000 g/ npol 25 deterni neq by GPC, preferably 100 to 10000,
preferably 500 to 56060r lesypesierablyr-y QGDleﬁsgpmlyplroegé’FbPﬁ*Pstef%blyolslSOO

more preferably 200 & Qr less, preferably -20°C or less, preferably -25°C or less, preferably -
30°C or less, preferably -40 °C or less, preferably -50 °C or less, preferably
15 -60 °C or less; and/or
4. a specific gravity (ASTM D 4052, 15.6 °C) of less than (.88, preferably
less than 0.85, preferably less than 0.80, preferably less than 0.75,
preferably less than (.70, preferably 0.65 to 0.88, preferably 0.70 to 0.86,
preferably 0.75 to 0.85, preferably 0.79 to 0.85, preferably 0.80 to 0.84;
20 and/or
5. afinal boiling point as determined by ASTM D 86 of less than 700°C,
preferably 115 °C to 500 °C, preferably 200°C to 450 °C, preferably 250°C
to 400 °C; and/or
6. a weight average molecular weight (Mw) less than 21,000 g/mol
25 determined by GPC, preferably 100 to 10000, preferably 500 to 5000,
preferably 100 to 2000, preferably 150 to 1500, more preferably 200 to
1000 g/mol; and/or
7. a number average molecular weight (Mn) of 100 to 2000 g/mol determined
by GPC, preferably 300 to 10000, preferably 500 to 5000, preferably 150
30 to 1500, more preferably 200 to 1000; and/or
8. a flash point as measured by ASTM D 56 of greater than —30°C, preferably
-30°C to 150°C, more preferably greater than 200°C and/or



1000 g/ nol; and/or 7. a nunber average nol ecul ar weight (Wn) of 100 to 2000
g/ nol determ ned by GPC, preferably 300 to 10000, preferably 500 to 5000,
preferably 150 30 to 1500, nore preferably 200 to 1000; and/or 8. a flash
poi nt as ne%ﬁy?ﬁgr@#nASTNID 56 of greater than -30C, prefperalbaosors8OC t o
150C, nore preterably greater than 200C and/ or WO 2006(118807

PCTI US20061014869 -17 9. a dielectric cpnstant at 20C of less than 3.0,
preferably | ess than 2.8, preferably | ess than 2.5, preferably | ess than
2.3, preferably |l ess than 2. 1; and/or 10. a density (ASTM 4052,

15. 6/ 15. 6C) of ess O ; and/or 11.
a viscosity (A M 434@%@%%?&% aﬂf)&?%t E%E%?p%?’%g%%bﬁg%%%gg’ a carbon
nunber of 6 to 150,prefembbriedsithan?. 5, préfG@blyiess chapr2ed, preflablyly 16s than 23Q, nore
preferably 12 to 25; aand/or 13. a kinematic viscosity ("KV') of 2 centi

St okes (cSt) or | es® 100 C, 10 preferably 1.5 ¢St or less, preferably 1.0

cSt or |ess, p{@fer I AASTOPU0SY, 15 6A5%° 1&%&1%1)9@ g 10 ASTM D
445; and/or 14. a gl ass tran5| t?on te’en%ergféf accord:i)ﬁ% to”"ASTM E 1356

of less than 30C mﬁibﬂaﬂﬂ ynd/ess t han ZOC rmre pref erably less than 10C,

ferably | t bI C,
referabl y 16 Hhss Attt AR 2sIReE A8 Y aSERIStFIoE s o "ot £l 1 ror e
preferably a 73 thadariontgibePst 181180 f’ﬂr@i%ﬁbﬁcﬁﬁrl‘d)onﬁofe%rﬁgr-ﬁMyﬁ03t§56

n-Paraffins NFPs useful herein may nprise or consist essentially of
| i near or nornal Ziﬂswreeﬂrﬁfefﬂbl}(}?-tpé!ﬁamd/ﬂs) Preferred n-paraffins conprise

at | east 50 vve ht 9% 8 s f Vindbnl €east 70 wt %

preferably at %ast&gﬁén\?é@"%%%{ga(elﬁg& %%g?eagi? @86 O?g/%%pﬁl")trleg?e?abl y at | east

95 wt % preflerably qﬁs&ﬂblyell $ yStI0 Cess, \ﬁ&feﬂbly@& ¢S o RSss, preferabily 0L St orror e :

preferably C5 to n rafflns re ferably to C15 n-paraffins.

Preferred n-paraffi'fi$ ‘h‘d@ @‘&éﬁ\g%g‘g’ﬁﬁ 99.1% preferably |ess

than 0.01% ar ot i (bsglaés'ﬁ%nﬁﬁ@ﬂﬁfnb&qhﬂ@‘ﬂh%fﬁmg ST PS8 i3S taRy have:
30°C preferably less than 20°C, more preferably less than 10°C, more

preferably less than 0°C, more preferably less than -5 °C, more preferably
15 less than -10 °C, more preferably less than -15 °C, still more preferably a
Tg that cannot be determined according to ASTM E 1356.

n-Paraffins
NFPs useful herein may comprise or consist essentially of linear or normal
20  paraffins (n-paraffins). Preferred n-paraffins comprise at least 50 weight%,
preferably at least 60 wit%, preferably at least 70 wt%, preferably at least 80 wt%,
preferably at least 90 wt%, preferably at least 95 wt% preferably essentially 100
" wt% of Cs to Cys n-paraffins, more preferably Cs to Cso n-paraffins, more
preferably Cs to Cys n-paraffins. Preferred n-paraffins may also comprise less
25  than 0.1%, preferably less than 0.01% aromatics. In a preferred embodiment, the
n-paraffins may have:
aKV of 2 ¢St or less at 100 °C; and/or
a distillation range of 30 °C or less, preferably 20 °C or less; and/or
an initial boiling point greater than 150 °C, preferably greater than 200°C;
30 and/or
a specific gravity of 0.65 to 0.85, more preferably 0.70 to 0.80, more
preferably 0.75 to 0.80; and/or



a KV of 2 cSt or less at 100 C and/or a distillation range of 30 C or |ess,
preferably 20 C or less; and/or an initial boiling point greater than 150 C
preferably greater than 200C, 30 and/or a specific gravity of 0.65 to 0.85,
nor e pref er aldioy200wid88070 0. 80, nore preferably 0.75 to O.PSE/USANEIYBOWD
2006/ 118807 PCT/ US2006/ 014869 -18 a flash point greater than 60 C, nore
preferably greater than 90C, nore prefet&@bly greater than 100C, still nore
preferably greater than 120C. Exanples of suitable n-paraffins are
commerci ally avail abl e under the tradenane NORPAR ( ExxonMobil Chemi cal
Conmpany, Houston TXg flasinpbintrgeeated thanl60 °Canoepeéfedably gaenteN@RRARG atores of

n- paraffins, exanples of I C re .sunmarized in Tabl e | Tabl e | a.
NORPAR Seri es ri’f‘%p@?@ﬂffw Oﬁ&fqlfm%i%?{%g]yrgmmmﬁa%' Specific

V25Ci scosity Q sat itabi@ £ iV hvdiGBlema&rpat i cs (W %
NP S 189 D180 nplestf futsh AR 4EdodmBKIAN bviRBImaGaE | ©3 LD 1
241-251 0. 77 2 hadeanINORPARBxbEMRUN Chericdl Corpany, Bovston(IX)] énd @epar af f i ns
The NFP usef_ul rein may co ' or. copsi st .essenti al | f, branched
paraffin, aPsosporammeritlly 8 NOIAR perief pFapap g pamais PhVPEN RS noant ¢ hat a
paraffin chai gupRasessnGiblk92.C10 al kyl branching along at |east a portion
of the paraffin chain. Mre particularly, the isoparaffins are saturated

al i phati c hydrocarbons 15 whose nol ecul es have at | east one carbon atom
bonded to at |east three ot heFableh.bon NORPARSerins nipanaffingne si de chain
(i.e., a nolecule having @n r nore tertia quBtaityy@ y car hon atons),
and preferably wheNagien thg“'ﬁ’o“gg B to*‘g ¥n at eare per SHBF %‘Ff’é isin
the range between 6 to 50™"#bFe prefet abl yorH en 1@sgnd ZHOmME WA o
preferably fromMOBRPARA215. Maridus | soners ofg,Bach 20 clag bon nundb®si may be
present. SuitablORPARABar aff2ag2f or use as NRPl6s may alxp i ncl udeol

cycl opar af f i ns NORPARJ4br angghadl si de chai ns. @¥rcl opar aff8 ns nmay €0.8l0
NORPAR 15 249-274 7 0.77 3.3 <0.01

10 Isoparaffins
The NFP useful herein may comprise or consist essentially of branched
paraffin, also referred to as isoparaffin. By isoparaffin it is meant that a paraffin
chain possess Cj to C¢ alkyl branching along at least a portion of the paraffin
chain. More particularly, the isoparaffins are saturated aliphatic hydrocarbons
15  whose molecules have at least one carbon atom bonded to at least three other
carbon atoms or at least one side chain (i.e., a molecnie having one or more
tertiary or quaternary carbon atoms), and preferably wherein the total number of
carbon atoms per molecule 1s in the range between 6 to 50, more preferably
between 10 and 24, still more preferably from 10 to 15. Various isomers of each
20  carbon number may be present. Suitable isoparaffins for use as NFP’s may also
include cycloparaffins having branched side chains. Cycloparaffins may also
exist as a minor component of a particular isoparaffin.
The NFP may comprise at least 50 wt%, preferably at least 60 wt%,
preferably at least 70 wi%, preferably at least 80 wt%, preferably at least 90 wt%,
25  preferably at least 95 wt% preferably essentially 100 wt% of Ce to Cyso
isoparaffins. More preferably, the NFP comprises Cs to Cyoo isoparaffins, more
preferably Cq to C,s isoparaffins, more preferably Cg to Cyp isoparaffins.



exi st as a mnor conponent of a particular isoparaffin. The NFP may conprise
at least 50 % preferably at least 60 W% preferably at least 70 wt %
preferably at |least 80 wt% preferably at |least 90 w% 25 preferably at

| east 95 M%ﬁa&fﬁﬁ@my essentially 100 wt % of C6 to Cl5@ciragpmtmaisbéons. More
preferably, the conprises C6 to Cloo isoparaffins, nore preferably C6
to C25 isoparaffins, nore preferably Cg {0 C20 isoparaffins. WO 2006/118807
PCT/ US2006/ 014869 -19- Preferred isoparaffins may have: a density of 0.70
to 0.83 g/cnB; and/or a pour point of -40C or |less, preferably -50C or |ess;
and/or a viscosit T, 5 f 0.5 to 20 cSt at 25C, and/or 5 a

wei ght average nol ?Eu ?d%vé’ﬁgﬁ?‘%(%‘%é’f" 100 to 300 g/ nol determ ned by GPC
The isoparaffins mayensitglof 0036 638 @fcnt’haid/d?0 wt % (by total weight of the

i soparaffin) nono-nethyl species, for exanple, 2-nmethyl, 3-nethyl, 4-methyl,
5- methyl or the | RPeur Reirtiof A0SE eniess, srofaebly n0E oplesnapd/er wit h substi t uent
groups 10 of carbo r , o ropyl, butyl and
the like), based OEV&%%&%?W%@F%O@%&?&)%%?% %ﬁgﬁl&é}he NFP. I n one
enbodi ment ,5t he i sapaigit hveragermdlechia waight {Mdw) 0HED 16300 ol determiaedy |

speci es, based 0151, @he total weight of the isoparaffin present. Preferably,
t he isoparaffi"iy BS- a boiling point of from100C to 350C, 15 nore
preferably 110C t 0182 Q6parhfink HEH MR atefrmaﬁrsbvaz@@%tafwe@%@fheff'n, a

paraffinic m xture nmay be fractionated into cuts having nartow boiling

ranges, for eisopaudffn) monastyl g8des, $oi axapple, 2-swwl,Srmethyl, dmetlodfrer cial |y
avai l abl e under_the t ena 1 SOPA X0 bi m.cal any, Houston
TX), and are dlélg%'ﬂe %é%eaﬁﬁ’ Wq@ﬁ“ﬂ%ﬁﬁ%ﬁ%’ %@ﬁ?%ﬁ%%%%p% | i nes
1-18), 3, 818, 16fcarbod ndmbeSgef thant (6.9), ethglppRPYICbiethl andake lKe)BAkdsRY | es of

i soparaffns, exanples of which are, sunmarized in Table |b. WO 2006/ 118807
PCT/ US2006/ 01446 total weight of jsaparatimg intha NFBe [ gue qnipdapent itheisoparaffin

includes greater than 70 wi% mono-methyl species, based on the total weight of

the isoparaffin present.
Preferably, the isoparaffin has a boiling point of from 100°C to 350°C,

15 more preferably 110°C to 320°C. In preparing different grades of isoparaffin, a
paraffinic mixture may be fractionated into cuts having narrow boiling ranges, for
example, of about 35°C.

Suitable isoparaffins are commercially available under the tradename
ISOPAR (ExxonMobil Chemical Company, Houston TX), and are described in,

20  for example, US 6,197,285 (column 5, lines 1-18), 3,818,105 and 3,439,088, and

sold commercially as ISOPAR series of isoparaffins, examples of which are

summarized in Table 1b.



distillatio pour Avg. Viscosity @saturates and Nanme n range point Specific
25C aromatics (C) (C Gavity (eSt) (m% |SOPARE 117-136 -63 0.72 0.85
<0.01 |ISOPAR G 161-176 -57 0.75 1.46 <0.01 | SOPARH 178-188 -63 0.76 1.8
<0.01 | SOPARK 20F4L1889% - 60 0. 76 1.85 <0.01 | SOPAR L 188-PAFAS2p0H8GY 1. 99
<0.01 | SOPARM 223-254 -57 0.79 3.8 <0.01 |SCPAR V 272-311 -63 0.82 14.8
<0.01 Ot her suitable isoparaffins for us®#-as NFPs are commercially avail able
5 under the trade names SHELLSOL (by Shell Chemical Co.), SOLTROL (by
Chevron Phillips) and SASOL (by Sasol Limted). SHELLSOL is a product of the
Royal Dutch/Shell G oup of Conpanies, for exanple Shellsol TM (boiling point
= 215-260C). SOLTROL is a prrableib.of (BO@PARSerias Isopmaffinem cal Co. LP, for

exanpl e SOLTRAOC 220 (DoI T 466114t Nt poyre 33- 2 : Sﬁﬁﬁosit?@\ Rataried ad 10
Sasol Limted (J esbur, uth Zﬁlg ca? ifiE exa

SASOL-47 (boili ng p0| nt : aracfljan, I ends(b&anot he(iv!@ﬂéodl ment ,
the NFP rray CU (J.I G.1 1 VI_I'U' \;U‘lllJI lﬁ 1 AT UTC— 3O 1 Clld Of
two or nore cy rancﬂ ?1’113@ noPial paruad, i ns. Ppér{rred q)gﬁds have a
KV of 2 cSt orlscél’éi=R | 0d 1:17q3ar af‘ﬁ?ns inthe bl end% ref er abf corrpri se
from6 to 50 cEORARE: ons 178d8% prefrably W to 24 chfbon at o€l The

paraffin bl endE8SORAR Kave A7%1%ch péfaffin & n-parafl@n nol ar<@.8ti o (noles
branched par af ISOPAR kol esl&S-ﬂ&?affl-ﬁ'? of 0.7 to 9:199%preferabtl1:1 to
4:1, based 20 ISORARM ot aR23mbes of-5par af fi0i7Present 3.& the bl emdl The
paraffin bl endxsugAval uden.sppar af-gans haw.gw great ¢4.8t han 50<gbpo ( by
total weight € nONO- NE SPECI €5, To0r exanple, Z-netnyr,
3-nmethyl, 4-nethyl, 5 rrethyl or the like, with mninmmformation (i.

| ess than 10 w %9 Gmemmablhwpmﬁhsﬁrbmastmﬂargmmsrcmﬂly@whbh nurrber

areater {00 Lnde s hi RO M ol M BEYCA Dkl ased on che

i sopar af fi ns oChévién mﬁmwﬁmnmmp(w&mwdgrsmﬂmms?&ﬁmma
PCT/ US2006/ 014869
Royal Dutch/Shell Group of Companies, for example Shelisol TM (boiling point =
215-260°C). SOLTROL is a product of Chevron Phillips Chemical Co. LP, for
example SOLTROL 220 (boiling point = 233-280°C). SASOL is a product of
10  Sasol Limited (Johannesburg, South Africa), for example SASOL LPA-210,

SASOL-47 (boiling point = 238-274°C).

Paraffin Blends
In another embodiment, the NFP may comprise paraffin blends comprising

15  amixture or blend of two or more cyclic, branched, or norma! paraffins. Preferred

blends have a KV of 2 ¢St or less at 100 °C. Paraffins in the blends preferably

comprise from 6 to 50 carbon atoms, more preferably 10 to 24 carbon atoms. The

paraffin blends may have a branch paraffin to n-paraffin molar ratio (moles

branched paraffin : moles n-paraffin) of 0.5:1 to 9:1, preferably 1:1 to 4:1, based
20  on the total moles of paraffin present in the blend.

The paraffin blend may include isoparaffins having greater than 50 wt% (by
total weight of the blend) mono-methyl species, for example, 2-methyl, 3-methyl,
4-methyl, 5-methyl or the like, with minimum formation (i.e., less than 10 wi%)
of branches with substituent groups of carbon number greater than 1, (e.g., ethyl,

25  propyl, butyl and the like), based on the total weight of isoparaffins in the NFP.

In one embodiment, the isoparaffins of the composition contain greater than



-21 70wt % of the nono-nethyl species, based on the total weight of the

| soparaffins present in the mxture or blend. Preferably, the paraffin

bl end has a boiling point of 100C to 350C, nore preferably 110C to 320C. 5
Dearomati ci zed Aliphatic Hydrocarbon In an enbodi nent, the NEP rraX conpri se
or consist BEWMIIEy of a dearonaticized aliphatic hydrGEP¥I*ni ch nay
conprise nornmal paraffins, isoparaffins and/or cycloparaffins. Preferred
dearonmticized aliphatic hydrocarbons Bave a KV of 2 ¢St or less at 100 C,
and preferably conprise at 10 | east 50 weight% preferably at | east 60 w %
preferably at |east 70 wt % referably at |east 80 wt% preferably at [|east
90 wt % pr ef e78wt% OﬁtheInmtm@&d\ﬁp%%pbaﬂbwmthlﬂ)m@mght oftheysopaffinsos of

dearonmatici zed _al i.phati ¢c_hyd ar.bgn.. Preferre LG | | phatic
hydr ocar bons Pﬁ?e?tﬁ%ﬁﬁ(ﬁl@xg’yﬁé@? E%B?fm%* tﬁ%%{gﬁ’ﬁ"gﬁé&% %%’é’ﬁg Pﬁ’?{

| sopar af ui ns aRAOEPCGb GPEACR ifordsreferle1 RPEIE3ZCY C5 to 15 CGis, still nore
preferably C5 to Cl2. Preferred dearonmaticized aliphatic hydrocarbons nmay

contain less than 0.1 % preferably I ess than 0.01 W% aromatics, based

on the tot §Lb\§f§%g@%?g{iﬁét]§?qﬁ% (i)c%ir end al i phati c hydrocarbon. 1In a

preferred aronerr crzed al i phatic hydrocarbon may have: 20
a distillation rangeamnémididirhent the¢ NFB mayiconprisddrcoBfistEsentidllyafa and/ or an

initial boiling poi nt_ée%re_at er .than 50C, preferably, 8reat r than 100 C,
preferably gr 8suamatitized alighatic hydrocgbon, Wyehanay compris P?";’}”g!!@a%éf. » of 0.65 to

0.85, nore pr LR _ d Sivfasd © 0. 85, still
nor e preferab;?{?SO. 3 ?%djég%gp%ﬁg%r nggérgedﬁe%ﬁ{aggik%t‘gg?gﬁ er than 60 C,
mor e pref er abhydrgeabimsharhak Vo, cStror less avl 89 42, abd prefarddy eompiiireat 100C, stil |

nore prefepab eat.er t ha 0C., Suitahl e dear i cjzed, aliphatic

hydr ocar bghs ét%étggcoowgtfté ’BTCI? %@xélpﬁké“%%gﬁr@?}@”&ﬁ%ﬁﬁ%@ EXXSOL
(ExxonMbbi | Cpgsteraity aﬂesa@;anm%gpﬁfe&my dast 9PN HrefefsBlycht EANDIWIAl | Y as
EXXSCL series of dearomaticized aliphatic_ 30 hydrocarbons, sone of which are
sunmari zed inprpiwléweasﬁnmyé@@w%mgwmmwzé@mmm bon2 Table | c

EXXSQL Series Preferred dearomaticized aliphatic hydrocarbons may include a mixture of
C4 to Cy5 normal paraffins, isoparaffins and cycloparaffins, more preferably Cs to
15  Cs, still more preferably Cs to Cy,. Preferred dearomaticized aliphatic
hydrocarbons may contain less than 0.1 wt%, preferably less than 0.01 wt%
aromatics, based on the total weight of the dearomaticized aliphatic hydrocarbon.

In a preferred embodiment the dearomaticized aliphatic hydrocarbon may
have:
20 a distillation range of 30 °C or less, preferably 20 °C or less; and/or
an initial boiling point greater than 50°C, preferably greater than 100 °C,
preferably greater than 200°C; and/or
' a specific gravity (15.6°C) of 0.65 to 0.85, more preferably 0.70 to 0.85,
more preferably 0.75 to 0.85, still more preferably 0.80 to 0.85; and/or
25 a flash point greater than 60 °C, more preferably greater than 90°C, more
preferably greater than 100°C, still more preferably greater than 110°C.
Suitable dearomaticized aliphatic hydrocarbons are commercially available
under the tradename EXXSOL (ExxonMobil Chemical Company, Houston TX),
and are sold commercially as EXXSOL series of dearomaticized aliphatic

30  hydrocarbons, some of which are summarized in Table 1c.



Viscosity @saturates distillation Pour point Avg. Specific 25C and Nane
range (C) (C) Gavity (cst) aromatics (W% EXXSOL isopentane 0.63 0.3 -
EXXSOL net hyl pentane 59-62 0.66 0.5 - napht ha EXXSOL hexane fluid 66-69 0.67
0.5 - EXXSOLWDSRo&BE000 78-99 0.72 0.6 - EXXSOL hept ane RCIU$2@40H56% 70 0. 6
- EXXSOL DSP 90/ 120 98-115 0.74 Naphtha EXXSCL DSP 115/145 116-145 0.75 0.8
- Napht ha EXXSOL D Naphtha 158-178 0.77 22-2 - EXXSOL D 40 161-202 0.79 1.4
0.3 EXXSOL D 60 188-210 0.80 0.4 EXXSOL D 80 208-234 0.80 2.2 0.4 EXXSOL
D 95 224-238 0.80 2.1 0.7 EXXSOLD 110 249-268 0.81 3.5 0.8 EXXSOL D 130
282-311 -45 0.83 6.9 1.5 ProcessTablkedel n EXXSO) Serdeodi rrent t ypi cal
process oils (also called mneral oils) nay 5 be used as a t Is&th FadsS

herein. Characteristics of sSonaigMBEER Goal poinE XA | ojds used as
process oils are Ii sfName; Tabl @ugefrc)Suchedy ui dsglta cal aveamamm-_sscom ty
i ndex | ess than 120, nost have a viscosity |ndex Iess t ha Sﬁlo By many

have a vi scosi R xstISLpetts VO 507 P
Table |d ConnemOL%weﬁﬁn@f Process O I's Grade KV @VI Pour Specific
Flash APHA  10QgnhgR0i nt, gravity3®8 nt, Color cH6&c C -

EXXSOL hexane flind 66-69 0.67 0.5 -
EXXSOL DSP 75/100 78-99 0.72 0.6 -
EXXSOL heptane fluid 94-99 0.70 0.6 -
EXXSOL DSP 90/120

Naphtha 98-115 0.74

EXXSOL DSP 115/145

Naphtha 116-145 0.75 0.8 -
EXXSOL D Naphtha 158-178 0.77 1.2 -
EXXSOL D40 161-202 0.79 14 0.3
EXXSOL D60 138210 0.80 04
EXXSOL D 80 208-234 0.80 22 04
EXXSOL D9 224-238 0.80 2.1 0.7
EXXSOL D 110 249-268 0.81 35 0.8
EXXSOL D 130 282-311 ~45 0.83 6.9 1.5
Process Oils

In another embodiment, typical process oils (also called mineral oils) may

5  beused as plasticizers herein. Characteristics of some commercially available
mineral oils used as process oils are listed in Table 1d. Such fluids typically have

a viscosity index less than 120, most have a viscosity index less than 110, and

many have a viscosity index of 100 or less.



Drakeol 349 99 -12 0.872 254 10 Paralux 1001R2 4 99 -17 0.849 212 25
Paral ux 2401R2 6 101 -12 0.863 234 45 Paralux 6001R2 12 102 -21 0.871 274
45 Sunpar 120 3 6 106 -15 0.872 228 > 200 Sunpar 150 3 11 97 -9 0.881 245
> 300 Sunp : 1 95 -9 0.899 305 > 300 Plastol 1 9 0.865
210 10 Pl aﬁ%?@%&ﬁ“ﬁ 97 -3 0.880 240 10 Pl astol 21054 g @?23’0%%863.885 270
10 Flexon 843 4 5 91 -12 0.869 218 > 25( Flexon 865 4 11 93 -3 0.879 252 >
250 Flexon 815 4 32 101 -9 0.895 310 > 300 Shellflex 2105 4 95 -18 0. 860
216 > 200 Shellflex 3305 9 95 -10 0.875 256 >250 Shellflex 8 105 33 95 -9
0.896 324 > 300 1 Available commercially from Penreco. 2 Avail able
comercially from ChevronTexaco. 5 3 Available comercially from Sunoco. 4

Avai |l abl e comerci al | y Tgsten1&EXX odekhéreial Exfpies abProcedrmy cial ly from
Shell. QO her €EX3ITES SRR @ OV CF Pohe | Shecible e apha o |'s produced
10 using an all- yﬁroprocesi% route woLeh tra orﬁps. he ecul ar
structure of undesirable a ti cs intogQl ghf" Si u" e satlrates to
produce a process—oiblwith pgarticul ar ghysical-—and-ch&m.cal properties

i ncl udi ng | ow dPrekepd P4 content? 10wW9 vol atd 1i t4872and 2¥ke ofibrocessability.
Such oils are RedlwaH¥HRCommeréi al 192 undel? t Hb84% adedbdhe Pa?%al ux T™M
processi ng oi | Parakini 2401R%e avabl abl® frorl25 Ghess onT23daco @Fobal

Lubricants, SarPafMu60018A Prapertigs of -3bne @71t he 272vai |l a4f e Paral ux oils
are summari zed Suﬂpéquzbé | e bel ew. M@ 2006]5.1880F72PCT/ 2320060604869 - 24

Tabl e | e Paral wamgrises Physi gal Praperti ep AJ8d1Par ag4sx Pangh ux Par al ux

Par al ux Sunpar 2280° 31 95 9 0899 305 >300
Plastol 135* 5 104 9 0865 210 10
Plastol 537* 11 97 3 0.880 240 10
Plasto! 2105* 30 110 -15  0.885 270 10
Flexon 843* 5 91 -2 0869 218 >250
Flexon 865 * 11 93 3 0879 252 >250
Flexon815* . 32 101 9 0895 310 >300
Shellflex 210° 4 95 .18 0860 216 >200
Shellflex 330° 9 95 -10 0875 256 >250
Shellflex 810° 33 95 9 0.896 324 >300

1 Available commercially from Penreco.

2 Available commercially from ChevronTexaco.
5 3 Auvailable commercially from Sunoco.

4 Available commercially from ExxonMobil.

5 Available commercially from Shell.

Other examples fuseful plasticizers include processing oils produced
10 using an all-hydroprocessing route which transforms the molecular structure of
undesirable aromatics into highly desirable saturates to produce a process oil with
particular physical and chemical properties including low aromatic content, low
volatility, and ease of processability. Such oils are available commercially under
the tradename Paralux TM processing oils, which are available from
15  ChevronTexaco Global Lubricants, San Ramon, CA. Properties of some of the

available Paralux oils are summarized in Table 1¢ below.



Met hod 701R 1001R 2401R 6001R Viscosity at: 40C, cst D445 12.1 20.0 43.3
117.6 Viscosity at: 100,C, est D445 2.9 4.1 6.5 12.5 Viscosity index D2270
80 99 101 102 Specific gravity 60F D4052 0.8509 0.853 0.8665 0.8747

Density at 20@2096618804052 0.8517 0.8493 0.8632 0.8712 MBFEUSIAHOIREP ght
D2502 318 360 430 582 Pour point, C D97 -40 -17 -12 -21 day- gel nass %
D2007 Asphaltenes 0.0 0.0 0.0 0.0 Pol ar®conpounds 0.1 0.1 0.1 0.1

Aromatics 0.3 0.5 1.3 3.1 Total aromatics 0.3 0.5 1.3 3.1 Saturates 99.6
99.4 98.6 96.8 Carbon type by ndM D3238 Carbon in paraffinic structure 61
68 66 70 Carbon in naphthenic structure 39 32 34 30 % Carbon in aromatic

structure 0 O MW—@-@——%&B&%&O—G&%Q—Q—& 37 32
34 31 Cp 63 68 66 69 Aromatics by HpPleleFarslgrSeries 1 <1 <1 saturates by

HPLC Chevron >99 >99 >99 >99 High Purity Hydrocarbon Fl uids nmay The NFP
useful in the presemt—TmventTo ONMIGHRE OT pLoiisT Sk eSS B @
"high purity" PlyaicacRroperties | ui d, prefgranply “'-- ;r',-‘:i'-'_ i e
par af fi ns havi pg—6—t6 00—carbon—at SREol, /U b WIR, AR L AOIER at ons,
preferably 10 Yooty 2k408erfsht oms, pPafter abl 212 t 2Ubout 4380 calbén at ons,
preferably 14 Viscdshy abd00UD cstt ons, pDd#&rabl $.916 t 4100 cérsbon d2éns,
preferably 20viseosig@ndedr bon at ons, preferabBy 30 t99 400 gar bon 1@zons,
preferably 40 §q .3 pon at ons papsef er glekyy 20p 53 10@ ggg4 bqyrAayons. The

high purity hyﬂl?éﬁ?%a%f‘cé/ ui d compogibspn MBYs{AY S 8k’ SBRB5ET f.dha

n-paratfin ratg g O etmoaht O > 1 10 mosop 318 360 430 582
Pour point, °C D97 -40 -17 -12 21
Clay — gel mass % D2007

Asphaltenes 0.0 0.0 0.0 0.0
Polar compounds 0.1 0.1 0.1 0.1
Aromatics ‘ 0.3 0.5 13 3.1
Total aromatics 0.3 0.5 1.3 3.1
Saturates 99.6 99.4 98.6 96.8
Carbon type by ndM D3238
% Carbon in paraffinic structure 61 68 66 70
% Carbon in naphthenic structure 39 32 34 30
% Carbon in aromatic structure 0 0 <03 0
Carbon type analysis, % D2140
Ca <1 <1 <1 <1
Cn 37 32 34 31
Cp 63 68 66 69
Aromatics by HPLC Chevron <1 <1 <1 <1
Saturates by HPLC Chevron >99 >99 >99 >99

High Purity Hydrocarbeon Fluids
The NEP useful in the present invention may comprise or consist
5 essentially of a “high purity” hydrocarbon fluid, preferably comprising one or
more paraffins having 6 to 1500 carbon atoms, preferably 8 to 1000 carbon atoms,
preferably 10 to 500 carbon atoms, preferably 12 to about 200 carbon atoms,
preferably 14 to 150 carbon atoms, preferably 16 to 100 carbon atoms, preferably
20 to 500 carbon atoms, preferably 30 to 400 carbon atoms, preferably 40 to 200
10 carbon atoms, preferably 20 to 100 carbon atoms. The high purity hydrocarbon
fluid composition may have an isoparaffin : n-paraffin ratio of about 0.5:1 to
about 9: 1, preferably about 1:1 to about 4:1. The isoparaffins of the “high purity”



about 9: 1, preferably about 1:1 to about 4:1. The isoparaffins of the "high
purity" WD 2006/ 118807 PCT/ US2006/ 014869 -25 hydrocarbon fluid conposition
may contain greater than fifty percent nono- nmethyl species, e.g., 2-nethyl,

3-methyl, 4-wabbthssep- nethyl or the like, with m ni mumplcqraBioksisef
branches wi th substituent groups of carbon number greater than 1, i.e.,

ethyl, propyl, butyl or the I|ike, based %1the total weight of 5
isoparaffins in the mixture. Preferably,' the isoparaffins of the "high
purity” hydrocarbon fluid conposition contain greater than 70 percent of

t he nono- neth based..on the total ht t he conposition.
preferred hi gh%ﬁ‘m’?ﬂ&?"% B%ER%&?nﬁﬂlcﬂnWﬁaéVetﬂmaﬁ%%‘fmﬁ n%f 1to
100,000 oSt, pifisi gRiks b0 GShethg), 20003 Stincliyfl o imetifl cRafialwiC of 1 to
30, 000 cSt, pref erabléﬂﬂo eSt to 2000 cSt and/ or atpour poi nt bel ow - 10C,

preferably bel owninem atwm@fpraaﬂ@sabthwm@utmtgmm cpbpR Npmbdreredary from

about -20C to t. purity

hydr ocar bon flgfb"ﬂli Jﬁf&g’gb?‘bi #hF?% a%ér{gﬁgﬁd%’e%%%r aver age

nol ecul ar wei gmopﬁﬁfﬁﬁmth@m%amm@raérmy,thaiwf;mfﬁlneesmehm@hpmt%SI de chains
having 4 or nore_ carbons, preferably less than 8 weight % preferably |ess

than 5 wei ght Wydrpsaghaartiid gomposiion amain sxrate e, 70 DSFespiafda onass t han 2

wei ght % pref | ess than 0.5 wei ght
% preferably %@ﬁ?ﬁlﬁéﬁa‘%ﬁ tﬂ%ﬂgﬁg fﬁl’t@féﬁéﬁ‘@ 0?i'ess than 0.1 20 wei ght
% preIer?bllg at Oh?thmc@hgthmh?d:oam?anﬂuzada'Iay_havx:* 5 car bon brancpes o
present a wei g I re,. Ar r Jror preferably
25 wei ght % or nore? gg{{g@ @88@%3%63’19&%8@ gﬁ(&%& Y35 wei ght %
or nore, phgferabl yammomﬂ%gomest gm@ér@ail?wesﬁ/mébommgdhwoﬁ or nore,
preferably 50 wei ght % or nore; less"than 2.5 wei ght % cyclic

paraffins, preferablpourgsist biew - W(&‘eprgfwahw belpwe?&iCamaye prgfrrablnbelow wei ght
% preferabl y I.Jeosé ‘{l‘%}gﬁm er%nl% %boﬁ_zaxda et Yodess than 0.1 weight %

preferably at |'es§ preferably at 0.001 weight % In
anot her preferred ehixqaeforad embodimedt, Phigh pyrityhydneabbw fluid mbytompyise 30
conpri se paraf f | n hﬁvvllggg
15 a number average molecular weight of 500 to 21,000 g/mol; and/or
less than 10 % side chains having 4 or more carbons, preferably less than 8
weight %, preferably less than 5 weight %, preferably less than 3 weight%,
preferably less than 2 weight %, preferably less than 1 weight %, preferably less
than 0.5 weight %, preferably less than 0.1 weight %, preferably at less than 0.1
20  weight %, preferably at 0.001 weight %; and/or
at least 1 or 2 carbon branches present at 15 weight % or more, preferably
20 weight % or more, preferably 25 weight % or more, preferably 30 weight % or
more, preferably 35 weight % or more, preferably 40 weight % or more,
preferably 45 weight % or more, preferably 50 weight % or more; and/or
25 less than 2.5 weight % cyclic paraffins, preferably less than 2 weight %,
preferably less than 1 weight %, preferably less than 0.5 weight %, preferably less
than 0.1 weight %, preferably at less than 0.1 weight %, preferably at 0.001
weight %.
In another preferred embodiment, a high purity hydrocarbon fluid may
30  comprise paraffins having:
a KV of 2 ¢St or more at 100°C; and/or



a Kv of 2 cSt or nore at 100C;, and/or WO 2006/ 118807 PCT/ US2006/ 014869 - 26
a viscosity index of 120 or nore, preferably 130 or nore, preferably 140 or
nor e, preferablg 150 or nore, preferably 170 or nore, preferably 190 or

nore, pref eMdrYePE7or nore, preferably 250 or nore, prBEEPIINGOIIHD or.
nore; and/or a m xture of paraffins of carbon nunber ranging from about C8
to C20, 5 preferably fromabout C8 to C880; and/or a nolar ratio of

i soparaffins to n-paraffins of about 0.5:1 to about 9:1; and/or greater

t han 50 percent of nono-nethyl species, based on the total weight of the

i sopar af fi ns; and/ or viBositygodex ofd2t or mbreapreferabiyp IF0 dranarbquueferaBlyH40pr ef er abl y

-10 to -70C, and/or a kine I C viscosit 25C of 0 cSt to about 10
eSt: and/or a KEMHGEPTaler Qé’rc{gép’f?"%ﬁ p%@%gi&%ﬁﬂﬁ@r@ ragt}b@{) OBt :  and/ or
a carbon numberyrefrablyDob 8r AU brefkibly REEHERAR! MreffanRPTINor GrfeaaBPOUt  CLOO;
and/or 15 greater than 70 percent noho-nethyl speci€s; and/or a boiling

tenperature of about nB2OFR efparaidestofeaden niwber ragiigfieh ayowCs taGnut 350F to
about 550F. . n a preferred eppodi fent. .the high purity hydrocarbon fluid
conpri ses a5 mg{?%@@yﬁmbgqoélrﬁﬁ’s@ﬁ%ﬁq{ﬁra carbon nunber of Cl10 to about
Cl6, preferably of aZeblatafis ofGedpataBiadretipacafBes ofGBAItA 5B tibeat £1; t han 70
percent nono-nethyl species; has a boiling tenperature of about 350F to

about 550F, and@H&8 a nolar ratio of isoparaffins to n-paraffins of about

1:1 to about 4:1. "epﬁggﬁgg&j"gﬁifg O%‘@Jﬂ%g?%&le&iﬂsmﬁtﬁé&%l% @ri ved

froma Fischer 25 Tropsc ess Wwax | sonmeri zati ot process,
such as those diftielispedfiinspadd®rs, 906, 727. | n anot her enbodi nent, the

br i cat i ngOui scos| APOUSRIREE AR 20 T et PrcButeraly J R BBE St s, 5o
Wt % or more being i geRRfmAliE Vidbditp ¥ PCIE BEIHE 1 38t B&E 10886 akflotMt % bei ng
hydrocar bons that contain naphthenic and/or aromatic_structures.
a kinematic viscosity at 100°C of about 3 to about 25 ¢St; and/or
a carbon number of C;p to about C,¢, preferably of about Cyp to about
Cioo;and/or
15 greater than 70 percent mono-methyl species; and/or
a boiling temperature of about 320°F to about 650°F, more preferably of
about 350°F to about 550°F.
In a preferred embodiment, the high purity hydrocarbon fluid comprises a
mixture of paraffins having a carbon number of C; to about C,¢, preferably of
20  about Cy9 to about Cgo;
contains greater than 70 percent mono-methyl species;
has a boiling temperature of about 350°F to about 550°F, and
has a molar ratio of isoparaffins to n-paraffins of about 1:1 to about 4:1,
The high purity hydrocarbon fluid may also be derived from a Fischer-

25  Tropsch process followed by a wax isomerization process, such as those disclosed
in US 5,906,727.

In another embodiment, the nonfunctionalized plasticizer (INFP) is 2 high
purity hydrocarbon fluid of lubricating viscosity comprising a mixture of Cyp to
30 Ciyoparaffins, 50 wi% or more being isoparaffinic hydrocarbons and less than 50
wit% being hydrocarbons that contain naphthenic and/or aromatic structures.



WD 2006/ 118807 27 PCT/ US2006/ 014869 Preferably, the m xture of paraffins
conprises a wax isonerate |ubricant base stock or oil, which includes: 1.
hydr oi someri zed natural and refined waxes, such as slack waxes, deoil ed
waxes, normalw@bgehaissbefin waxes, mcrocrystalline waxes, pghfsWa%ii4880CKks 5
derived fromgas oils, fuels hydrocracker bottons, hydrocarbon raffinates, Y\
hydrocracked hydrocarbons, lubricating oi]s, mneral oils, polyalphaolef$h§,
or other linear or branched hydrocarbon conmpounds with carbon nunber of e
about 20 or nore; and 2. hydroi sonerized synthetic waxes, such as

Fi scher - Tropsc s (i.e.. the hi gh.boi lin oint, resi dues of
Fischer-TropscE“@%ﬁﬁﬁé@?Ewﬂpﬁéﬁﬁﬁ?ﬁgmﬁgﬁﬁmwﬁ§3?6%3&58W%¥$ﬂ ?ﬁ tures
thereof . Parti gyliagd ofl, Whedhehélggksar € | ubri cant base stocks or oils derived
from hydr ocar bons Zé;thesized in a Fischer-Tropsch process as part of an

overall Gas-to- Ll.quydseisgramized prtpad sad refised waxes sudnasslickaawes, demledi xt ure of

paraffins useful as_ an P - 1. a_nap | an 40 wt %
preferably | ess twgﬁsﬁ’#@[al’/?ﬁ%?lg%wgb y@%&@#ﬁ%ﬁ%&f@é d&?@?%@%bl y |l ess
than 15 wt % pref @il Yrohge oild FuéloByirdddackérbottpins, Bdaehioh edfindthan 5 wt %
preferably | ess than 2 wt‘y%ugrsr?eferabléﬁ%ess than 1 w % (based on the total
wei ght of the hydewsisearasked eanhaxgs; lubrigating oifs, minerad ofis popyainteelefias, cont ent  of

|l ess than 5 wt % r hﬁ’aﬁf o 3 w%
preferably less t éﬁﬁ%ﬁ\%ﬁ%’%%(%g%ghﬁo oéﬁno‘%oé?p%ﬁg%%%@%?ﬁ?%ggﬁydr ocar bon
m xture); and/ or goub20 armomefame content of 1 W% or |ess, preferably 0.5 wt%
or less; and/or A4. saturates |level of 90 W% qr higher, preferably 95 wt %
or higher, prefet-dBidpieHEn B’P’hﬂ _ I’i"é‘?‘?s’WBF%}{Q&?&J@S&E%%?S(W'Q@&, and/ or
5. the perggent ageni@ib&iﬁﬁ%?&ﬁt#eﬁdﬁé&%fﬁsbﬂa?ﬂ‘r@ﬁé@i iekTe, inblodmpwaRe (Cp) of 80%
30 or nore, preferably 90% or nore, preferably 95% or nore, preferably 98%

or nore; and/or \iydpgawkong)gs07 PCT/ US2006/ 014869 - 28
or mixtures thereof. Particularly preferred are lubricant base stocks or oils derived

from hydrocarbonsisynthesized in a Fischer-Tropsch process as part of an overall
Gas-to-Liquids (GTL) process.
15

In one embodiment, the mixture of paraffins useful as an NFP has:
1. a naphthenic content of less than 40 wt%, preferably less than 30 wi%,
preferably less than 20 wt%, preferably less than 15 wt%, preferably less
20 than 10 wt%, preferably less than 5 wt%, preferabiy less than 2 wt%,
preferably less than 1 wt% (based on the total weight of the hydrocarbon
mixture); and/or
2. a normal paraffins content of less than 5 wt%, preferably less than 4 wt%,
preferably less than 3 wi%, preferably less than 1 wt% (based on the total
25 weight of the hydrocarbon mixture); and/or
3. an aromatic content of 1 wi% or less, preferably 0.5 wt% or less; and/or
4. a saturates level of 90 wt% or higher, preferably 95 wt% or higher,
preferably 98 wt% or higher, preferably 99 wt% or higher; and/or
5. the percentage of carbons in chain-type paraffinic structures (Cp) of 80%
30 or more, preferably 90% or more, preferably 95% or more, preferably 98%

or more; and/or



6. a branched paraffin:nomal paraffin ratio greater than about 10:1,
preferably greater than 20:1, preferably greater than 50:1, preferably
greater than 100:1, preferably greater than 500:1, preferably greater than
1000: 1; and/ W0 Bo&g1188k7dechai ns with 4 or nore carbons a6 t han
10% of all sidechains, preferably less than 5% preferably |less than 1%
and/or 8. sidechains with 1 or 2 carbons-2emking up at | east 50% of all
sidechains, preferably at |east 60% preferably at |east 70% preferably at
| east 80% preferably at |east 90% preferably at |east 95% preferably at
| east 98. % 105 and/abraRhedpasaffihmormead phuafiin rafio S@&tepthan about HEE, preferably

100 ppmor less, preferaply 50 ppmaor |less, prefe abé)% 10 or |less
(where ppmis on a WEsfEH ly%eﬁqr&a?rygr}dpﬁferﬁt@yg‘?atﬁ’i o) ?’rp&fﬁ%&]ﬁt of 300 ppm

or |ess, preferably ﬂpa?x'l@():ll Rorably it RS0V, pRAGRITY featefhin
preferably 10 ppm org}%gesrs V\,her’eﬁ%pfn ?ygg[gn atﬁ wel gﬁ? basi s%[eal n anot her
enbodi ment, the m xtl@Pelpmdfar af fi ns useful as NFP's herein has: 20 1. a

nunber - aver gge | ecu) ar .wei.ght of 300.to 18Q0 g/l < ly 400 to
1500 g7 ol . or o er antdsag i Aodeord eupts BhaRe Ty ebi 8t 850" o ol
and/or 2. a kinemat 'sfde&ﬁaﬁ%?ﬁrbfeyabﬁile@&ﬁ%i;ﬁ‘eﬁﬁblﬂéssm%;%%?rab' y 25 cSt
or nore, preferably between about 50 and 400 cSt; and/or 25 3. a kinematic

viscosity at 100C r sifdgchaipstyitn or 2 erlgms ogkingpp et lsrd 50% of all gidethaing St |

preferably 5 to 25 [ t r to 16
cSt; and/or 4. a vi i’?éo%rf‘@ﬁ %ésggb%&‘\ﬁlﬂekg?b%gﬁqgarﬂ Bdr%}é’é)? eeffgt,ra 'éf?“é%@%y 100 or
greater, preferabl prefedblgrat Bast Q0%L preferatlestdbisy95P3 dreferablyanleast 98%y: ef er abl y

140 or 30 greater, preferably 150 or greater, preferably 160 or greater,
preferably 180 or @r&8%er; and/or WD 2006/ 118807 PCT/ US2006/ 014869 -29 5.

a pour point ofg - 5C,QfaQWRfent 31300 BHARK Yess, bAfer@b1y'108/5pm o 1esé, predithity - 15C
50 ppm or less, preferably 10 ppm or less (where ppm is on a2 weight
basis); and/or
10.  anitrogen content of 300 ppm or less, preferably 100 ppm or less,
15 preferably 50 ppm or less, preferably 10 ppm or less (where ppm is on a
welght basis).

In another embodiment, the mixture of paraffins useful as NFP's herein
has:

20 1. a number-average molecular weight of 300 to 1800 g/mol, preferably 400
to 1500 g/mol, preferably 500 to 1200 g/mol, preferably 600 to 900 g/mol;
and/or

2. a kinematic viscosity at 40°C of 10 ¢St or more, preferably 25 ¢St or more,
preferably between about 50 and 400 ¢St; and/or

25 3, a kinematic viscosity at 100°C ranging from 2 to 50 cSt, preferably 3 to 30
cSt, preferably 5 to 25 cSt, preferably 6 to 20 cSt, more preferably 8 to 16
¢St; and/or

4, a viscosity index (VI) of 80 or greater, preferably 100 or greater,
preferably 120 or greater, preferably 130 or greater, preferably 140 or

30 greater, preferably 150 or greater, preferably 160 or greater, preferably 180

or greater; and/or



or lower, preferably -20C or | ower, preferably -25C or | ower, preferably
-30C or lower; and/or 6. a flash point of 200C or nore, preferably 220C or
nore, preferably 5 240C or nore, preferably 260C or nore; and/or 7. a
specific gr ‘Wﬂé%@ﬁﬁ[li‘éoﬁd 15.6C) of 0.86 or |ess, preferablpyrRis8ieoissdecss,
preferably O. or less; and/or 8. an aniline point of 120C or nore; and/or
9. a brom ne nunber of | or less. 10 In_g preferred enmbodi ment, the m xture
of paraffins conprises a GIL base stock or oil. GIL base stocks and oils
are fluids of lubricating viscosity that are generally derived from waxy
synt hesi zed hygroc . ko ) [ ' _Qfo 0T €

synt hesi s, conbi naﬁ%ﬁ?ﬁ?lp\;&r}i‘?gﬁ?ﬁ%ﬁ%@rﬁgrmﬁO%Iég‘%r’ﬁggﬁgﬁt P{)rdggesses
from gaseous car borordewndérgpreferalycA0N0 tinlde/e pekferiblg r255€ T ok, gireferablyc onpounds
as feedstocks, such_as; hydrogen, carbon dioxide, carbon nonoxi de, water,
met hane, et hane, et‘ﬁQcI(é‘PFelPW%@idﬁfene, propane, propylene, propyne, butane,

but yl enes, andec but e i . '1(synt hesi s
gas?/ essentiald?'y Cgﬁgpwgﬁf’é@%éﬁmp}%ﬁ{e&?ﬁ%Fﬁ ggﬁ?’?ﬁ?&%yguzh as

nat ural gass and/ or BT or Mméte, prafoeabdy DARE candbre)iahdor ncl ude wax i sonerat es,

conprising, f exanpl e,. hydroj.soggri_z S esi zed S r oi soneri zed
Fischer-Trop52L (Ff¥¥eﬂgﬁgéwﬁYh$t “ﬁésaé%éﬁﬁgﬂﬁﬁﬁaWBgﬁéﬁa%EpéggﬁibIe

anal ogous oxygenat gidferaBly 0184¢rUss8Saniifter €of . GIL base stocks and oils may
further conprise other Nydroisonerized base stocks and base oils.

Particul arly pfef eranadilipg peint oblR9C or wotes amt/oroi | s are those conpri sing

nost |y hydroi spneri E-T waxe nd/or other |iquid hydrocarbons obtained
by a F-T syntﬁgsisib :%%§§Wﬂ$ﬁéﬁéﬁﬁ9%%5is of hydrocarbons, including waxy
hydr ocarborgs, by F-T may involve any suitable process known in the art,

I ncluding those involving a slurry, a 30 fixed-bed, or a flujdized-bed of

catal yst particl es A PEEIgHRS crbodmesnt, theyapdure phpar romaprssH GIE B3%e aror phous
catal yst, for ; ; +sBGki le, Co, Ru,
o R on a_ o TRTPOR, BATeoHodk ShOUR: At MLiAT! RbricRle JisbuitrShet Hey 7

PCTI US2006/ 01486&ally 8dived fromawiiysynthesizddhytirocirbonss shatapt ¢hemselwed i ti c

catalyst. The REved 3 oroug:c ornnalglleggntﬁesis, combination, transformation, and/or

15 rearrangement processes from gaseous carbon-containing compounds and
hydrogen-containing compounds as feedstocks, such as: hydrogen, carbon
dioxide, carbon monoxide, water, methane, ethane, ethylene, acetylene, propane,
propylene, propyne, butane, butylenes, and butynes. Preferably, the feedstock is
“syngas” (synthesis gas, essentially CO and H;) derived from a suitable source,

20  such as natural gas and/or coal. GTL base stocks and oils include wax isomerates,
comprising, for example, hydroisomerized synthesized waxes, hydroisomerized
Fischer-Tropsch (F-T) waxes (including waxy hydrocarbons and possible
analogous oxygenates), or mixtures thereof. GTL base stocks and oils may further
comprise other hydroisomerized base stocks and base oils. Particularly preferred

25  GTL base stocks or oils are those comprising mostly hydroisomerized F-T waxes

and/or other liquid hydrocarbons obtained by a F-T synthesis process.

The synthesis of hydrocarbons, including waxy hydrocarbons, by F-T may
involve any suitable process known in the art, including those involving a slurry, a
30  fixed-bed, or a fluidized-bed of catalyst particles in a hydrocarbon liquid. The
catalyst may be an amorphous catalyst, for example based on a Group VIII metal

such as Fe, Ni, Co, Ru, and Re on a suitable inorganic support material, or a



| ubricant base stock or oil froma waxy stock is characterized as a

hydr odewaxi ng process A hydrotreating step, while typi cal ly not required
for F-T waxe can performed prior to hydrodewaxi ng ' onme F-T
waxes nay beWé’f%"?mflf’Q??n 5 rempval of oxygenates while oth Tﬁb&@gﬁ%‘slt from
oxygenates treatnent prior to hydrodewaxi ng. The hydrodewaxi ng process is
typical ly conducted over a catalyst or ®®nbination of catalysts at high
tenperatures and pressures in the presence of hydrogen The catal yst maybe

an anor phous catal yst, for exanple based on Mo, W etc, on a suitable
oxi de support WS@X cataéifst,;iorc,qulﬁplﬁlameﬂélcmtab’&t aThgrocepsnt mﬁﬂ e a zeolitic

cat al yst such fents
4, 906, 350, oftéeh?lbrﬁ:sed%g nﬁg%n&ﬁyh %Q%ﬁﬁggg(}hﬂc\ﬁﬂzﬁé 3’9%’}‘53 Pd or
Pt. This procesggodessy maydroﬂréanngdteﬁ,w}ﬁlesthmymomdﬁﬂd for:EetIaizaMek cafiBsvaxi ng

step to lower the pour point of t hydr0| sonerate. Sol vent dewaxing
i nvol ves the pHpFEP Wﬁtﬂth}@lfpod@waﬁn& dgised- Semp EnkWesesmrayrhenef from

hydroi soner at e, a@hy%,& r%g%?m] ﬂeieﬁﬁﬂ’&ﬁ%k%ﬁﬁres& ?{Il&l sonerate

to |ower b0|I|n |nv ves a Shape- se Ive
nol ecul ar si evdg hydmabelwmmga Thehydméevmxmglph-ooem‘s Qmmaﬂopdmm;)ﬂadboermat erial, in

conmbi nation with cata ent such as Pt, in fi xed- bed,

f1 ui di zed- bed, ﬁaﬁ@i ?IPP?‘%VE%“ r%a%h Fﬁ“&?ﬁ%@%&rﬁﬁs ®pressures in
the presence Of r&&%%‘ﬁ?dro @fch'tlal %‘Bé%lsam Hb%@éaiﬁgst ﬁPQx ositions
for GIL base stocks and” ol I s Fi scher-Tro ch hydr ocar bon derlved base

st ocks and oi l s’aseérm%Mo,Né@#epaaémtﬂPlﬁm nmqrmﬂends@wm&hntand oils are

S 0 Rl i,

4,923,588; 4, 93?501&9&&m4]595%n1s747906§35159ﬁ&9.&edmioﬁﬁ%tﬁﬁathﬁ(&&ﬂ;%
5.200 382 5 290 426: 5. 516 740- 5 580, 445 5 885,438 416
5.935 417 5. 96@’4?50 h ag Pd-pg Py shhis progess meybe foflogred by@sol Vsntoie 0801 :

6, 090, 989 6, 0 1o SorA DR Riorfed3? 8 € 375, 830;
6, 383, 366 6,47a§h|@660 ‘6;2“66'%9 ° “Jd‘ﬁ%p 2“’ Jﬁbpé%n Pat ents EP 324528,
EP 30 532116, mem&;ﬂ\f@hﬁﬁmi@l ﬁmoﬁm%w@c(ﬁﬁlﬁﬁm filsm 1ﬁ68342 EP
e o i A A "
2006/ 118807 PCldwépBeilias A3d868boms3it often involves a shape-selective molecular sieve,

such as a zeolite or silicoaluminophosphate material, in combination with a

catalytic metal component, such as Pt, in a fixed-bed, fluidized-bed, or slurry type
process at high temperatures and pressures in the presence of hydrogen.

20

Useful catalysts, processes, and compositions for GTL base stocks and
oils, Fischer-Tropsch hydrocarbon derived base stocks and oils, and wax
isomerate hydroisomerized base stocks and oils are described in, for example, US
Patents 2,817,693 4,542,122; 5,545,674; 4,568,663; 4,621,072; 4,663,305,

25  4,897,178;4,900,407; 4,921,594, 4,923,588; 4,937,399; 4,975,177, 5,059,299,
5,158,671, 5,182,248; 5,200,382; 5,290,426; 5,516,740; 5,580,442, 5,885,438;
5,935,416; 5,935,417; 5,965,475, 5,976,351; 5,977,425; 6,025,305; 6,080,301;
6,090,989; 6,096,940; 6,103,099; 6,165,949; 6,190,532, 6,332,974; 6,375,830;
6,383,366; 6,475,960; 6,620,312; and 6,676,827; European Patents EP 324528, EP

30 532116, EP 532118, EP 537815, EP 583836, EP 666894, EP 668342, EP 776959;
WPO patent applications WO 97/31693, WO 99/20720, WO 99/45085, WO
02/64710, WO 02/64711, WO 02/70627, WO 02/70629, WO 03/33320; and



British Patents 1, 350, 257; 1,390, 359; 1,429, 494; and 1, 440, 230. Particularly
favorabl e processes are described in European Patent Applications EP 464546
and EP 464547. Processes using Fischer-Tropsch wax feeds are described in
US 4, 594, Wb62eoch193, 672, 6, 046, 940; 6, 103, 099; 6, 332, Gcdkuszedar48880;, and
6,475,960. 5 Desirable GIL-derived fluids are expected to becone broadly
avai l able from several comrercial souggces, including Chevron,

ConocoPhi |l l'i ps, ExxonMobil, Sasol, Sasol Chevron, Shell, Statoil, and
Syntrol eum 10 This invention also relates to corrpositions where one or nore
NFP is a hi | i a cess

conpri sing agﬁqn%jaétéﬂs ﬁar épgggggé&ﬁ %g%%%néﬁﬁﬂri) Q@aﬁgﬁ%@fom about C20
to Cl(r), a favbmblerpaddessesfre deswibed mfHiroyean Ppiantadpplicstions ERt464546hand about

50:1, the pe e _of carbgns_j araf fini tru tur of 98% or
nore, a pourE 5%4(;43?5%3??63??%4:1& Er& @’W@‘&E ﬁ?ﬂl‘é% nemat i c
viscosity at4%9@;1]371 %%B%szdmﬁboeﬁoﬁoés;@a%@z9#‘:1 5376%398&1&6%5%0 the

f ol | owi ng terms have 't he indicated neani ngs: nap ht heni ¢c" descri bes cyclic
(nmono-ringy and/ or rrultl-rl ng) saturated hydrocar bons (| .e., cycl oparaffins)
and branched cycl] d.h ar bons 0 "aro " de | bes cyclic
(mono-ring and/ or ﬁtﬁﬂng Vﬁﬁi@ﬂ%%%ﬂeﬁ |b8‘é°é? Xﬁ&a‘%ﬁ{inched cyclic
unsat ur at ed h&ﬁrsece%mteeﬂﬁwmmsﬁ:eessmmﬁwg@h o«ﬁe@slidce?ﬁnﬁ;scat al ytic process

i n which nornal garafflns and/or slightly br anched |soparaf ins are

converted byEx @ﬂgsmhﬁaso&@@wm ¢k Statoik and BOPRIMALi ns (al so  known as
"i sodewaxi ng"); "wax" is a hydrocarbonaceous material existing as a 25 solid
at or near roomtenperature, with a nelting point of 0C or above, and

consi sti b@ pr edorﬂ‘ltﬁahivhmlunfalqoaelafeﬁtdﬂompmlhemmmcommmﬁmmb are nor nal

par af fins; is th rec;)ver from etroLeumolls such as by
D rent " qonaligh gt “ﬁla%vb%ﬁwﬁﬁéﬂ I RIPRRSE CQMPRSREAAMHORE  oat ons. 30
Pol yal pha ol @Fﬂa&?ﬁﬁf«ﬁ%}boﬁ&ﬁ&ﬁw Eoﬁ a’déﬁfGQ{,]toaé of? h dRlArGhtieses herein
conprise or consist essentially of a Poly-A a"&fi n (PAQ), conprising

ol i gomers orisbrapatfins: e«peﬂaﬁnswm@@mh@adﬂ 15’@/}’@&2&@@ ofiag®os In- 32 wei ght

Dottt o zor SPAREEHOTRR Feoio I8 B pSudici e ot BB dBar a1 s,

15 60°C, and a kinematic viscosity at 100°C rangmg from about 6 to 20 cSt.

As used herein, the following terms have the indicated meanings:
“naphthenic” describes cyclic (mono-ring and/or multi-ring) saturated
hydrocarbons (i.e., cycloparaffins) and branched cyclic saturated hydrocarbons;

20  “aromatic” describes cyclic (mono-ring and/or multi-ring) unsaturated
hydrocarbons and branched cyclic unsaturated hydrocarbons; “hydroisomerized”
describes a catalytic process in which normal paraffins and/or slightly branched
isoparaffins are converted by rearrangement into more branched isoparaffins (also
known as “isodewaxing”); “wax” is a hydrocarbonaceous material existing as a

25  solid at or near room temperature, with a melting point of 0°C or above, and
consisting predominantly of paraffinic molecules, most of which are normal
paraffins; “slack wax” is the wax recovered from petroleum oils such as by

solvent dewaxing, and may be further hydrotreated to remove heteroatoms.

30  Pelyalpha olefins (PAOs)
Preferred NFP's useful as plasticizers herein comprise or consist

essentially of a Poly-Alpha-Olefin (PAO), comprising oligomers or low molecular



_preferably C30 to Cl ooo paraffins, preferably C40 to C1900 paraffins,
preferably C50 to C750 paraffins, preferably C30 to C500 Paraffins,
Preferably C40 to C500 paraffins, 5 preferably C50 to

- Preferred POPU/EEHrise |inear al pha olefins having 5 CES@”@@&%%&Bon at ons,
preferably 5 to 16 carbon atons, nore preferably 5 to 14 carbon atons, nore
preferably 6 to 12 carbon atons, nore Pfeferably 8 to 12 carbon atons,

still nmore preferably an average of about 10 carbon atons. In an enbodi nent,
PRO s may include diners, triners, tetraners, pent aners, and the |ike of

C5 to C24 a- ovaghipelymersafdranshsd apd/or inegr alpha @lleﬁlﬂﬁ rPsAOS weRdas ably C5 to C16
a-ol efins, pr &ﬁﬂggjf%h@g}egﬁnﬁf‘%?‘?“°9"ﬂ?@u‘?’?‘g§?£e qéﬁgﬁ"‘?’ ko Cl2 ol efins,

nor e prefera y I NS MU hel udes 1 pent ene,
1- hexene, |- f}&ﬁkﬂhh{ Csb tm@ﬁ,@pmfﬁkmmdénblylﬂ@ﬁc@m@ phrﬁﬁtﬁepefemb@ndgoor 1-

dodecene. 15 I erre | e aI ha, ol f| ecene, and
the NEP i ncltaas PRERSR HFERE (G Iejomepasaigns Protabiy s (ke bariitior <
trinmers, tet rp’i‘éf@faﬁly%}?to éﬁﬁaﬁ[fﬁﬁss Pfi‘e&‘érr&l ﬁﬂ@‘s)conl(?gﬁé gl‘é%a?%gﬁ)f@e&sar e descrl bed

nor e partlcul arly. for ~ exanpl e, 5,783,531 and in
SYNTHETI C LUMNT@I&bDboHt@S IPWM&N@EGEM Btﬁfﬂb,[mﬁbbl‘dfﬁﬂlySZ (Leslie R

Rudni ck & Ro 0 Shubki n ker, 1nc 9 I n anot her
preferred e Bbjgﬁ%fh?“%%"fﬁﬁgﬁﬁf&i}’éa‘é{%ﬁf@%é ,aor?%fe(szgﬁy e C5 to C24
a-ol efins, priefamalloms\RilbhordRieferibly bf atdrigebrabsitil0 Sarbbi bEabl y two or
nmore C5 to Cl16 a-olefins, preferably two or nmore C5 to Cl4 a-olefins,

preferably two or et emigslimentPA0’s maaydnelude dimerss wimeas, %Wsor more C3 to Cl12

- |
rore. pr dPer BsrpEsciiihe HRT B, M SRAIC Hera B 6,38 Rl 2 S0 %6 e
or nore, pre 5@@%3; &% cﬁta-ereﬁﬂpwermyeswefﬁabﬁﬁs Bﬁferaﬁ Cgfo @pre, nore

preferably 30 ¢St or nore, nore preferably 40 cSt or nore, 30 preferably 50

cSt or nore, omelefins morepreforabisiCadp Qm#—@leﬁpﬁ‘f cSuitahlsiogolafys inabedes d- nor e,
preferably 1})@:{1}?& g%fengpf ﬁz-p%ﬁ%b Hbethind #%%h%r%r 1@8@%{5&1&5 dhyofPO est or

nore, prefera note, prefera nore, preferably
750 or nore, d\szcBﬁK)G/ 118807 PCT/ U82006/014869 -33 preferably 1000 cSt or

o, T ke ARy refintod Shubbdment, Hhe Hipha Slefih ié T-decens, and the NFP

includes a mixture of oligomers of 1-decene (e.g., dimers, trimers, tetramers and

pentamers and higher). Preferred PAOQ's are described more particularly in, for

example, US 5,171,908, and US 5,783,531 and in SYNTHETIC LUBRICANTS AND

HiIGH-PERFORMANCE FUNCTIONAL FLUIDS 1-52 (Leshe R. Rudnick & Ronald L.
20  Shubkin, ed. Marcel Dekker, Inc. 1999).

In another preferred embodiment, PAO’s may include oligomers of two or
more Cs to Cyy o-olefins, preferably two or more Cs to Cy3 at-olefins, preferably
two or more Cs to C;¢ a-olefins, preferably two or more Cs to Cy4 o~olefins,
preferably two or more Cs to C;2 a-olefins, preferably two or more Cg to Cia 0

25  olefins.

Preferred PAQ’s may also have:

a KV at 100 °C of 4 ¢St or more, preferably 5 ¢St or more, preferably 6 cSt
or more, preferably 8 ¢St or more, preferably 10 ¢St or more, more preferably 20
¢St or more, more preferably 30 ¢St or more, more preferably 40 ¢St or more,

30 preferably 50 ¢St or more, preferably 80 cSt or more, preferably 100 ¢St or more,
preferably 110 or more, preferably 150 cSt or more, preferably 200 ¢St or more,
preferably 300 ¢St or more, preferably 500 ¢St or more, preferably 750 or more,



nore, still nore preferably 2500 or nore, preferably 10 ¢St to 3000 cSt,
preferably 10 ¢St to 1000 cSt, still nore preferably 10 ¢St to 40 cSt; a
kinematic viscosity at 100 C of 0.1 to 3000 cSt, nore preferably 0.5 to
1000 cSt, mwoeods/ipmsef erably 1 to 250 cSt, nore preferablPgTAS2W6/2B6ICSt, nore
preferably 4 to 500 cSt, nore preferably 6 to 300 cSt, nore preferably 10
to 500 cSt, nore preferably 0.1 to 15QsxcSt, still nore preferably | ess than
2 cSt; and/or a viscosity index of 90 or nore, nore preferably 100 or nore,
nore preferably 105 or nore, nore preferably 110 or nore, nore preferably

115 or 10 nor wae&‘ﬁﬂlfl(ﬂfoedts%ﬁﬁbbé Pré€rdly 19D0RSt aﬂﬁ&epﬁ:efeﬁbﬁbioookgﬁmor nor €,
nore preferab nore, nore preferably 140 nore, nore preferably

150 or nore, tmreesnlbmefea:raﬂ@ta}vlﬂﬁ@?O@rmmprefmhlrlw%tfteaa@ﬂgSt,zoo or nmore, nore

preferably 250 ef e preferably
90 to 400, stPﬁe&‘anée%tg;l@ ‘fﬁt&ﬂﬁ %g@vlﬂﬁ&%&?ﬂg a ﬁ aver age

ol ecul ar wei giddositivir) 100f°Clé10. 1 10 3880 aﬁomomeraary&fﬂoalmbacgmmw 15,000, nore
preferably 200 to 10,000, nore preferably 200 to 7,000, nore Breferably 600

to 3,000, ﬂornre&r@hel 11250 oStaners prefealy 1$e 200 cStopere prfembly4dp 90800 to 500
/ mol d/ 0, 000
g/ gl? ngpe O pre e‘lf% ﬁ];s’ tgg@ot Jéﬁl%,ﬁgﬁ ngo?w‘%gé’tébg’?@‘é@a y | ess t han

5,000 g/ nol, wnelsmjwﬂlahtbrypfﬁ?aﬁblylﬁwthénﬁﬁm ghdror , nore preferably |ess

t han 2, 000 g/rml mare , prefer | ess than 500 g/ re preferably | ess
than 100 g/ nol ; arfiyIsgosity EFF‘)‘g%H‘ﬁ'thSFﬂF@EB“’tf ﬁygago’iﬁP’@”ﬁ‘P?f erably -5 C or

| ess, nore ?ﬁfe%bﬁbiﬁorjrﬂorglﬁ&e ReTaabyN1 GoPhbfe i preferiyd 180or| €55, stil |

more preferably less 25 than -40C an or a diélectric constant at 20C of
| ess t hanl®. omom; mbmmbﬂ'esabbels?é) ar zove, 2086 prefarebly p2 e éramerns] porte@seferablyn 2. 5,

nore preferab t han nor e ess than 2.1; and/dr
a specific gr%) %ﬁ?geigg@yﬁféowﬁg %%epagqagylsoﬁéﬁmﬁe 55’(5 nore 30

preferably |epﬁfei-dbﬁﬂlﬁh&lﬂoreﬁﬁdﬁépﬁf&ﬁlﬂ?ab(b&rﬂa@fe?mbi’@ieﬁraﬁ@%ﬂ%e preferably
| ess than 0.855, npore preferably less than 0.85, nore Breferably 0.4650 to

0.900, more VeEoHEl mersgueienbly) 308 20 veren Memwereferably ¥} orAdPashmere 700 t o 0. 860,
nor e preferabﬁrgfe&bfﬁfbottg?,ge’%@wmre preferably 0.790

15 a number average molecular weight (Mn) of 100 to 21,000, more
preferably 300 to 15,000, more preferably 200 to 10,000, more preferably 200 to
7,000, more preferably 600 to 3,000, more preferably 200 to 2,000, still more
preferably 200 to 500 g/mole; and/or

a weight average molecular weight Mw of less than 20,000 g/mol, more

20  preferably less than 10,000 g/mol, more preferably less than 5,000 g/mol, more
preferably less than 4,000 g/mol, more preferably less than 2,000 g/mol, more
preferably less than 500 g/mol, more preferably less than 100 g/inol; and/or

a pour point of less than 0°C, more preferably —5 °C or less, more
preferably —10 °C or less, more preferably —20 °C or less, still more preferably less

25  than —40°C; and/or

a dielectric constant at 20°C of less than 3.0, preferably less than 2.8, more
preferably less than 2.5, more preferably less than 2.3, still more preferably less
than 2.1; and/or

a specific gravity (ASTM D 4052, 15.6/15.6°C) of less than 0.920, more

30 preferably less than 0.910, more preferably less than 0.86, more preferably less
than 0.855, more preferably less than 0.85, more preferably 0.650 to 0.900, more



to 0.850, nore preferably 0.800 to 0.840; and/or a boiling point of 100C to
500C, nore preferably 200C to 450C, still nore preferably 250 C to 400C. 5
In a preferred enbodi ment, the NFP is a PAO conprising Ch. efins
having a kiWNeAMOI8Y, scosity of 10 ¢St or nmore at 100 C?ETngzogé’él‘@gosi ty
index of 120 or nore, preferably 130 or nore, as determ ned by ASTM D 2270.
Particularly preferred PAOs for use het in are those havi ng a flash point
of 200C or nore, preferably 220C, ore nore, preferably 230 C or nore, 10

PAG 5 1or uscPRERBI 700 6 HEC BorRare{aoly 0 T3RA O AP EOTe e ITBOR O Oror & | -
(preferably ZMSG)&oﬂr@feramﬁé.%(ﬂg?g%iﬁldﬁror- nore, preferably 250 C or

nmore) and a pour point 1ess than referably |l ess than - 30C,
preferably | ess thabilb@intnfdbeiCaiol 5p01E awore praferab0Z)0°Cdo 450°K, stdhat i ¢ 15

viscosity at 100C o Gl LA & (preferably 40cSt or nore, preferably
50cSt or mr@yre&r@‘;@ggy@ %&%6g:r more). Desirable PAOs are comercially
avai | abl e ginder thﬁéﬂr@@ﬁ@@éﬁbo%ﬂﬁent,lﬁé‘ﬂﬂ%’ﬂxﬁew R CaR/0,, BREns

(ExxonMobi | Chemi cal "Conpany, Houston), sone of ich"are summarized in the
Tabl e 2 bel owhavig 2idognaticadsrsinGIi 10s30aenae 48K °C, 38l aesrositindgHH and

Super Syn Seri Pal val ol efins PAO s i fi.c .Qr.avd Viscosity @Vl Pour
Point, (15. ef@f‘é@e’fgw@&%}ér“@%g@&ﬁ%q’f%#ﬁQ‘ "SHF-21 0.800 1.70
- -57 SHF-23 0. 80Partlcuidy prefoded BAIB's4dr de 8r8 irftar@ @hoke Bavilg/a fidshipofn/ 63 0. 826
5.80 133 -57 SHF-82/83 0.833 7.90 135 -54 SHF-101 0.835 10.0 136 -54

SHF- 403 0. 85004R90Y eryporegpreforghiy 12056, qye more, proferably 230 orepgyer Syn 2150 0. 850
150 214 - 4@ preferably 240°C or more, preferably 250 °C or more.

| Particularly preferred PAO's for use here in are those having a flash point
of 200°C or more (preferably 220°C, or more, preferably 230 °C or more,
preferably 250 °C or more} and a pour point less than -25°C (preferably less than -
30°C, preferably less than -35°C, preferably less than -40°C), or a kinematic
15  viscosity at 100°C of 35¢St or more (preferably 40cSt or more, preferably 50cSt or
more, preferably 60cSt or more).
Desirable PAQ's are commercially available under the tradename SHF,
SuperSyn, and SpectraSyn PAO's (ExxonMobil Chemical Company, Houston),

some of which are summarized in the Table 2 below.



Super Syn 2300 0.852 300 235 -30 SuperSyn 21000 0.856 1,000 305 -18

Super Syn 23000 0.857 3,000 388 -9 SpectraSyn 2 0.798 1.7 - -66 SpectraSyn
2B 0.799 1.8 - -54 SpectraSyn 4 0.820 4.1 126 -66 SpectraSyn 5 0.824 5.1
138 -57 Spericoedspe6 0.827 5.8 138 -57 SpectraSyn 8 OrEBBSR06aRI86948
SpectraSyn 10 0.835 10 137 -48 SpectraSyn 40 0.850 40 147 -36 SpectraSyn
100 0.855 100 170 -30 SpectraSyn U tras0.850 150 218 -33 150 SpectraSyn
Utra 0.852 300 241 -27 300 SpectraSyn Utra 0.856 1000 307 -18 1000 O her
useful PAO s include those sold under the tradenanmes SynfluidTM avail able
from ChevronPhi I | ipg,Chem c8HFGhd SupeRmoSte e PO afphacleBh@synTM 5 avail abl e
fromBP Anbco Chemcals in London Engl and. NexbdseTM available from Fortum
Ol and Gas in FikPA@Gnd, Syspeafidptavitgi | aMisofity@ Cr ongl on Pa@arRaingt i on in

M ddl ebury CT, USA, EMERYTimg/asb®d) e frpeeCogstis Corporati®h in Chio, USA
10 Pol ybut enegfif@abgbut enes maygleg usef ul asj ggasticizers i n tlgg present

i nvention. SwWpable pol ybut enggggal so refefpgd to herein as | ybut ene
processi ng o;ﬁ _Zgncl ude WO 2§@&) 118807 qu'h S2006/ 014869 _% honopol yner s

or copolyrrerss. ?I efin deri vg‘ émi ts havi from3 E 8 carl gn at ons,
preferably fri '%y 6 carbon grons, nore ﬁg&;erabu}g carbofj,atons. In a
preferred e ] "%ﬁ , the pol ene is a pol ymalr3 or copt Fymer of a 4
raffinate. ExXhpPe$3of suit abV- 33)0I ybut ene7§‘3)l yners 1dfe descPfbed i n, for

SHF-101 0.83 10.0 136 -54

SHF-403 0.850 40.0 152 -39

SHEF-1003 0.855 107 179 -33

SuperSyn 2150 0.850 150 214 -42

SuperSyn 2300 0.852 300 235 -30

SuperSyn 21000 0.856 1,000 305 -18

SuperSyn 23000 0.857 3,000 388 -9

SpectraSyn 2 0.798 1.7 - -66

SpectraSyn 2B 0.799 1.8 - -54

SpectraSyn 4 0.820 4.1 126 -66

SpectraSyn 5 0.824 5.1 138 -57

SpectraSyn 6 0.827 58 138 -57

SpectraSyn 8 0.833 8 139 48

SpectraSyn 10 0.835 10 137 -48

SpectraSyn 40 0.850 40 147 -36

SpectraSyn 100 0.855 100 170 -30

SpectraSyn Ultra 0.850 150 218 -33

150

SpectraSyn Ulira 0.852 300 241 -27

300

SpectraSyn Ultra 0.856 1000 307 -18

1000

Other useful PAQ's include those sold under the tradenames Synfluid™
available from ChevronPhillips Chemical Co. in Pasedena Texas, Durasyn™
5 available from BP Amoco Chemicals in London England, Nexbase™ available
from Fortum Oil and Gas in Finland, Synton™ available from Crompton
Corporation in Middlebury CT, USA, EMERY™ available from Cognis
Corporation in Ohio, USA.

10  Polybutene

Polybutenes may be useful as plasticizers in the present invention.

Suitable polybutenes, also referred to herein as polybutene processing oils, include



5 exanpl e, SYNTHETI C LUBRI CANTS AND HI GH PERFORMANCE FUNCTI ONAL FLUI DS
357-392 (Leslie it Rudnick & Ronald L. Shubkin, ed., Marcel Dekker 1999)
Sui t abl e pol ybut enes may i nclude a copol ymer conprising isobutylene derived
units, 1- but‘éﬂé“‘&éﬂﬁﬂ)’éd units, and/or 2-butene derived uRCTAS2006/8¥48¢9r ed

pol ybut enes i ncl ude honopol yners, copol yners, and/or terpolyner of the three
10 units or nore. Preferred pol ybutenes_isncl ude those in which isobutyl ene
derived units conprise 40 to 100 % preferably 40 to 99 w% nore
preferably 40 to 96 w % of the polyner; and/or the 1-butene derived units

conprise 0 to Héh erP6edopbiFalels of ofefin Herivéd @t hivify BORAGCItY BRarthond/ or the
2- but ene derived ?ﬁm corrprl?gie 0O to 40 wt % rmredmgreferably 0 to 30 wt%

still nore pretemgiprgienblydraom4 to§cagpon aems,ivaorp projeraitly 4 carbgeatomso e
nbodi nent, t ' ) i sebut yl d
S butene wher Biefiie SibEAeht 18 cARRRBR: X FomBpotvBOPR SBImB ofX0 (1Y, 000 o

t he honopol yneraffirates dxaiples of suitable pbEbitehepeinned arel deadibedin, f¢ are from 0 to

15, 000, _anch a FRTE, SESTIEOE PN GES ASR BRI F BBy BRR cne.
15,000, and’a €, , : ; ene
processi ng Oi | g5~ 'R 36 fni ' aV 88 b wei ght ()
of less than 1‘(’.}5)5,7'0%§l 0 m')sll? mrgﬂ%%(f%b y | ess ’?ﬁan g)%%&g rr%lr still nore
R/Irqef fer abl yt I essht hﬁu&ﬁbﬁ?ob&ibnbhcsmydhﬁlde aélcopulyhmrt cmpnt i ST '37011nl:5écm0 / I iar wei ght

of greater an refer. reater. t han , nore
preferably gre fred Pﬂg‘ngﬁ’g%“ﬁﬂﬁﬁ’le “ﬂ%p?“}e/q/%rf%’@ﬂemé_ﬁ‘ﬂlﬁﬁf%ﬁt 9@5%“%2 a
conbi nati on of pelbitérRyRiclude hERUPNMMNE, BPSIynert] dndidritdipsiier diltRkSthregD! ecul ar
weight limt described herein. For exanple, in one enbodi nent of the

pol ybut enel®bf WS of mpentFreferred pelylpiengs inchde these inwhidnisebutdens degwedrol ecul ar
e 1o 11Ol 18,00, By o LA OB O SRED 20
enbodi ment. Wow20066tht poBaer;RGd/ot he 0 Hutdht defited units cEnpriselfite 4poiipbut enes may
20 T2 VLS BBl e Sl RS Sl HR” , oL
IPFST 3(rjgb![ Ke3|§Aélg%lg%{%$9At&ﬁ with, hO bref&abFRIt6 38 iR  AIIPhER pRdferdBi§2ub 280! ybut enes
15  wi% of the polymer.
In yet another embodiment, the polybutene is a homopolymer or
copolymer of isobutylene and 1-butene, wherein the isobutylene derived units are
from 65 to 100 wt% of the homopolymer or copolymer, and the 1-butene derived
units are from 0 to 35 wi% of the copolymer.
20 Preferred polybutenes may have a Mn of less than 15,000, and a Mw of
60,000 or less. Particularly preferred polybutene processing oils include those
having a number average molecular weight (Mn) of less than 10,000 g/mol, more
preferably less than 8000 g/mol, still more preferably less than 6000 g/mol; and/or
a number average molecular weight Mn of greater than 400 g/mol, preferably
25  greater than 700 g/mol, more preferably greater than 900 g/mol. A preferred
embodiment can be a combination of any lower molecular weight limit with any
upper molecular weight limit described herein. For example, in one embodiment
of the polybutene of the invention, the polybutene has a number average
molecular weight of from 400 g/mol to 10,000 g/mol, and from 700 g/mol to 8000
30  g/mol in another embodiment, and from 900 g/mol to 3000 g/mol in yet another

embodiment.



5 Series of processing oils (Infineum Linden, NJ), such as PARAPOLTM 450,
700, 950, 1300, 2400 and 2500 and the Infineum"C"' series of pol ybutenes,

i ncluding $9945, (C9900, (9907, (9913, (9922, (C9925 as |isted bel ow. The
comer ci al | wo avoaiisairl e PARAPOLTM and | nfineum Seri es of pooiugivdé/eagsy
processing oils are synthetic liquid pol ybutenes, each individual
formul ati on having a certain 10 nnleculqﬁ wei ght, all fornulations of which
can be used in the conposition of the invention. The nol ecul ar wei ghts of
t he PARAPOLTM oils are from 420 Mn (PARAPCLTM 450) to 2700 Mh ( PARAPOLTM

2500) as determ ne el ermeat i on.chronat ogr aphy., The of the
PARAPOLTM oi | s  angugRTD S0e g3y R B B REREetertien L 102, 8 i n
anot her embodi ypnt, préth@bRPéatd Ihant 1908t &11009C sRrdpleiatie (@ H G008 chtess t han
25C in one enbodi ment, | éss than OC in another enbodi ment, and | ess than

-10C in yet arrbilB@FC, st oabrepreferabdngs tob¥00e8iat 180°€.and 25C i n yet anot her
enbodi nent; and depsjities {|P 190/ 86 at f : t® 0.92 g/cnB,
and fromO0.81 to 0.90" 'eirglﬁ%e’ﬁawp%ﬁf?f%&lpgﬁg‘gﬁgﬁeﬁh .deé%%,%qabl es 3a and
3b show sorse csfeﬁemfg@mmn%éiﬁahﬁfmﬁﬂa,eLﬁ&&QMWh RIPAR AFOL 45007000 0i | S

useful in enbodi nents of the present_invention, wherein the_  viscosity was

det er ni ned as $58r1388124004nd 2500 and (ke Infacumy i eseriss el nodbutepps npludingnei ght (M

S ade b Vi selerty MDD, U Ci RIS, R G ERe G850 1500
1300 630 240Gvaikblk BYRAPOPBOnCHififienid Sérics 25 pdifb Reidprdd88Ng oils are

PCTI US2006/ 014869 _-38_ Tabl e 3b I nfineum G ades of Pol ybutenes G ade M
Vi scosi t yaC31cyethetiy liguikpalybutengs eack pdividual formulation having a certain

10  molecular weight, all forraulations of which can be used in the composition of the
invention. The molecular weights of the PARAPOL™ oils are from 420 Mn
(PARAPOL™ 450) to 2700 Mn (PARAPOL™ 2500) as determined by gel
permeation chromatography. The MWD of the PARAPOL™ ojls range from 1.8

to 3 in one embodiment, and from 2 to 2.8 in another embodiment; the pour points

15  of these polybutenes are less than 25°C in one embodiment, less than 0°C in
another embodiment, and less than ~10°C in yet another embodiment, and
between —80°C and 25°C in yet another embodiment; and densities (IP 190/86 at
20°C) range from 0.79 to 0.92 g/cm’, and from 0.81 to 0.90 g/cm® in another
embodiment.

20 Below, Tables 3a and 3b show some of the properties of the PARAPOL™
oils and Infinenm oils useful in embodiments of the present invention, wherein the
viscosity was determined as per ASTM D445-97, and the number average
molecular weight (M,,) by gel permeation chromatography.

Table 3a. PARAPOL™ Grades of polybutenes

Grade M, Viscosity @ 100°C, ¢St
450 420 10.6
700 700 78
950 950 230
1300 1300 630
2400 2350 3200
2500 2700 4400

25



C9945 420 10.6 -75 (C9900 540 11.7 -60 9907 700 78 -95 (9995 950 230 -130
C9913 1300 630 -175 (9922 2225 2500 -230 (9925 2700 4400 -265 Lubricant
Basestocks 5 Suitable plasticizers nay al so include |ubricant baﬁe { ocks,

whi ch maybe Wi2e6118887 shed by their viscosity indices dett&HHSARY %i‘g??ordi ng
to ASTM D- 2270, and an ampbunt of saturates and sul fur they contain.

Hydr ocar bon basest ocks have been classi-¥%ed as Goup I, Il or Il by the
Anerican PetroleumInstitute (APlI). Goup | basestocks are solvent refined
m neral oils. They contain the nost 10 unsaturates and sulfur of the three
groups, and have the | owest viscosity indices. Goup Il and Goup |11
basest ocks are referred tTakle3bi gh Infinams Gryddsrod Pelybntened/ery Hi gh Vi scosity

| ndex basestocks resggggevel y. ThRt, are pedsapy QWEEd V{ﬂ:@ﬁ%ﬁd&l l's. The
Fur

Goup IIl oils contain Iess unsaturates and sjg an the Goup 1| oils,
and have hi gher viscgsg ‘yi mdi CESJgompa ed o Foup T ort S7510 1T an
enbodi nent, plastici 3 may conplj.se G oup |,pasestocks, ingluding mneral
oils that may have b %efi ned ﬁ;%i ng sol vent!:Extraction o “aromati cs,

sol vent dewaxi ng, an rofining’t’o reduce J8l fur content™Pa oup |

basest ocks may have <f%%r |evel s9%¥reater tha?30 0.03 wei ght188 saturates

| evel s of 60 to 80 %CW¥MI a viscddb@y index of3&kbout 90 by~129 ASTM D-2270:;
and/ or Group || basedi®2ks, incl @32hg m neral250| s that hav@3been mldly
hydrocracked wi th corG8@5i onal sa@dent extracldddn of aronmat26%, sol vent
dewaxi ng, and nore severe hydrofining to reduce sulfur levels to less than

or equal to OyQBrit&itHBHsestbck@s Wel | as renoving doubl e bonds from sone of
the 25 olefinic and aromatic conpounds such that saturate |evels are greater
than 95-989% and t h8uitableqdasticigeris mugalsp snclide ubrigant bagestopksn®hilvhmayd20; and/ or

WD 2006/ 118807 ,PCT/ US2006/,014869 . -39 G.oup .1l basesto i di ng
mneral oils t ﬂlggng%ﬁ?g? g‘ééﬁ“ﬁ?ﬁ?s’é P’é‘g?eéget ined aceoriliig B8AET™ b’_‘ﬂ'fd,
and an amount of saturates and sulfur they contain. Hydrocarbon basestocks have
been classified as Group I, II or Ill by the American Petroleum Institute (APT).

Group I basestocks are solvent refined mineral oils. They contain the most

10  unsaturates and suifur of the three groups, and have the lowest viscosity indices.
Group II and Group I basestocks are referred to as High Viscosity Index and
Very High Viscosity Index basestocks respectively. They are hydroprocessed
mineral oils. The Group III cils contain less unsaturates and sulfur than the Group
I oils, and have higher viscosity indices compared to Group II oils.
15 In an embodiment, plasticizers may comprise
Group 1 basestocks, including mineral oils that may have been refined
using solvent extraction of aromatics, solvent dewaxing, and hydrofining to
reduce sulfur content. Group I basestocks may have sulfur levels greater than
0.03 weight %, saturates levels of 60 to 80 %, and a viscosity index of about 90 by
20 ASTM D-2270; and/or
Group I basestocks, including mineral oils that have been mildly
hydrocracked with conventional solvent extraction of aromatics, solvent
dewaxing, and more severe hydrofining to reduce sulfur ievels to less than or
equal to 0.03 weight %, as well as removing double bonds from some of the
25  olefinic and aromatic compounds such that saturate levels are greater than 95-98%
and the viscosity index is about 80-120 by ASTM D-2270; and/or



conprise saturates |levels greater than 95% to virtually 100% sulfur
contents of |ess than or equal to 0.03 weight % (preferably between 0.001
and 0.01 %9, and VI is in excess of 120 by ASTM D-2270. 5 In anot her
enbodi ment t hWORP®AE§88T zer conprises a Goup |11 hydrocar rar/ushesesiseck.
Preferably the plasticizer conprises a mneral oil having a saturates

| evel s of 90% or nore, preferably 92 % ong.nore, preferably 94 % or nore,
preferably 96% or nore, preferably 98 % or nore, preferably 99 % or nore,
and sulfur contents less than 0.03 % preferably between 0.001 and 0.01%

and a 10 viscosity GregpdINiasdstitke) incliings midiefdl 6ilodhhihald Bectrhydnieated o a
preferred enbodi nent any of the plasticizers described above has a flash

poi nt of 200C &Pmppesahisites lsyalngroaterithan 95%. tapiially 14 %, by coptemtsofor  nore,
f bly 250 | tol ' f
Phe ol ast ] o1 ot QlandP biletso Gofy ok il BUGLEI G061 AU AR Y ©

(preferably 15i#RQkcesoof 1010, APTMMDe22M).y 230 C or nore, preferably 250 C or

nore) and a_pour point of -20C or |ess (preferably | ess an -25C,
preferably Pess thaﬁnala%hs,rmnb?@memékﬂg}aqbéggrewss%s@,maﬂé%a%ﬁgw ess than

-40C), and/or | | ' ' &ﬁ@s@ ; ; o ferably
40cSt or nore, %Béf%gt?er a x‘lef/erag&%g B%ﬁdzﬁcg%%, pr (sa? fgﬁlﬁ%ﬁlﬁh&%ﬁrg{é‘%&?ﬁﬁﬁ%ﬁ) . 20 In a
pref erred enbodévelsmf 9G¥ oraiore, pecferhidly OL €4 apmeregprefaratide 4 Sbanmorhas f | ash

550G, pref or abPYPIAHGH OB eastecre granalhys sxmofty paugroty B & Grlgeymang ¢ o
280C, pr ef er ablfid4Bnfofts 189 Gan OIS H e fokaBy Yeivideh @, 001AGE 0.0 2y

conbi nation of any lower limt with any upper limt described herein. 25 In
a pref er r edOenBiseosiyedex of 124 onmere dreferably mBEecri bed above has a pour

point of -10C or le r - - s - r |ess,
preferably -40C or Pﬁas%’,p’?eg{f‘g?‘g‘%%?‘ﬁ%g?Fﬁ%&‘%‘?é’gpgcg?%‘ibﬁ%d% or |ess,
preferably -10fiash pdafit@f 200°€f @maind (prefirably @207 O mpre peafabbly 23Q8C bo - 70C,
preferably -25 to -65C, ei,n a desjrable e be, apy conbi pati on of
0y | omer I HigFe PRI 30 s Beboref s el ke e ARbotedt 8 of o1 r o
embodi ment any 4ifpldstigizes AedckBeZBboe KERANMasR BEnPHC20° (88 mare (gfes&ﬂ%t y index
(VI) of 100 or nore, preferably 110 or nore, fpreferably 120 or

2006/ 1188015 PC?2V0S200mp1B1 s oebly 289 °C or more, preferably 250 °C or more) and a pour
point of -20°C or less (preferably less than -25°C, preferably less than -30°C,

preferably less than -35°C, preferably less than -40°C), and/or a kinematic
viscosity at 100°C of 35¢St or more (preferably 40cSt or more, preferably 50cSt or
more, preferably 60cSt or more).

20 In a preferred embodiment any of the plasticizers described above has
flash point of 2060°C or greater, preferably 220°C or greater, preferably 200 to
350°C, preferably 210 to 300°C, preferably 215 to 290°C, preferably 220 to
280°C, preferably 240 to 280°C, wherein a desirable range may be any
combination of any lower limit with any upper limit described herein.

25 In a preferred embodiment any of the plasticizers described above has a
pour point of -10°C or less, preferably -20°C or less, preferably -30°C or less,
preferably -40°C or less, preferably -45°C or less, preferably -30°C or less,
preferably -10to -80°C, preferably -15to -75°C, preferably -20 to -70°C,
preferably -25 to -65°C, wherein a desirable range may be any combination of

30  any lower limit with any upper limit described herein.

In a preferred embodiment any of the plasticizers described above has a

viscosity index (VI) of 100 or more, preferably 110 or more, preferably 120 or



nore, preferably 120 to 350, preferably 135 to 300, preferably 140 to 250,
preferably 150 to 200, wherein a desirable range nay be any conbi nati on of
any lower limt with any upper limt described herein. In a preferred
enbodi nent amyo mbe/tike7pl astici zers descri bed above has a PE/EFBEIM4EE? gravity
of 0.86 or less, preferably 0.855 or less, preferably 0.84 or |ess,
preferably 0.78 to 0.86, preferably 0.804bt0 0.85, preferably 0.82 to 0. 845,
wherein a desirable range may be any conbination of any lower limt with
any upper limt described herein. In a preferred enbodi nrent any of the

pl asticizers desers,pherraBlALO (350, prefek@myimsm@iop?mfemqeimoaﬁo,lOOC (KV 100)
of 4 cSt or nore, preferably 5 cSt or nore, preferably 6.to 5000 cSt,
preferably 8 t @refereblydsp to Hi0-whersin adesigablerangmay be any Gombinatighplany? t o 500

cSt, preferabl Mo\}é%@gﬁrﬁggﬁéﬁpygﬁ%@t%ﬁﬁﬁe@dﬁg or nore, preferably 40 cSt

dr nore, wherein a e any conbi nation of any |ower
limt with any uppein & preférred embodineet ayrofitlre pldshicizers despribédaboeehasmbodi nent
any of the plasticjzers, described above, ha unber - ayerage | ecul ar

wei ght (M) I%of SB%é‘ggrﬁ’GFY @4@2&5@%@{5’@5%8“3 ﬁ%‘lag]é’ro-gﬂ)‘?r Sor ef erabl y
300 to 21,000 gheeraplyRi 718 0X8! MefRBlY .84 & 684 podrably 0.821t6 08u8RINerdf0 O

5, 000 g/ nol, preferalgl y 500 tbﬁg, 00(?‘ g/ nol , p’lpefera_gl_y | ess thaner 1,000

g/ mol , wher ei n aalesfesbia rahgeemaybepnyrcambhetiomef anyidierdiniibwith inyeuppet imigr 20

limt with anyd{égc?@r {éi mt described herein. In a preferred enbodi nent any
of the plastici *4RE¥A bed above has a aver age carbon nunber (Cn) of 20

to 1500, preferablyRfpieferfd@mbbdigieat @19lof theblisticizd® Uesdibed ebcvkihys 20 t o 300,
preferably 40 to 300, preferably |ess than 200, preferably |ess than 100,

Wher ol n a d9si AdnSrEtS ieRsitay 1095C RY 00 Fie8t Pimoisi ProkoRA $SSABROMS m t i { h
any upper |lim i i r fe‘i%‘?fl of the

pl gst Ip(Fi)I zers d?g%ﬁglggqgggﬁéﬁ’a@c%}aﬂ??e%@P@E%tfegr\'?l ty o*dT%.rlté] g%,t’l ess
(preferably 0. $oferablyll@ds 50(heStf prefatably 13.t8350 cSt, preferably AhcStoneoms, nore of the

oo NG el 25, 8RB SHRE B S B) S BBASLAL ¥, 14,
preferably 24Qfy RiwefBne)with¥ay2PP& 11ndi6 88 érib¥dHekéd 006/ 014869
15 In a preferred embodiment any of the plasticizers described above has a
number-average molecular weight (Mn) of 300 g/mol or more, preferably 500
g/mol or more, preferably 300 to 21,000 g/mol, preferably 300 to 10,000 g/mol,
preferably 400 to 5,000 g/mol, preferably 500 to 3,000 g/mol, preferably less than
1,000 g/mol, wherein a desirable range may be any combination of any lower
20  limit with any upper limit described herein.

In a preferred emnbodiment any of the plasticizers described above has a
average carbon number (Cn) of 20 to 1500, preferably 20 to 500, preferably 30 to
400, preferably 20 to 300, preferably 40 to 300, preferably less than 200,
preferably less than 100, wherein a desirable range may be any combination of

25  any lower limit with any upper limit described herein.

In a preferred embodiment any of the plasticizers described above hasa
specific gravity of 0.86 or less (preferably 0.855 or less, preferably 0.85 or less),
and one or more of the following:

a) a VI of 120 or more (preferably 135 or more, preferably 140 or more),
30 and/or

b) a flash point of 200°C or more (preferably 220°C or more, preferably

240°C or more).



-41 In a preferred enbodi nent any of the plasticizers described above has a
pour point of -10C or less (preferably -15C or less, preferably -20C or

| ess, preferably -25C or less), a VI of 120 or nore (preferabI%/ 135 or

nore, pref evabkns/ 118807 or nore), and optionally a flash p8CRUSHODEYE or nore
(preferably 220C or 5 nore, preferably 240C or nore). In a preferred

enbodi nent any of the plasticizers descrilbed above has a pour point of -20C
or less (preferably -25C or less, preferably 30C or |less, preferably -40C
or less) and one or nore of the following: a) a flash point of NOT or nore
(preferably 220C ornrgireferr@it efisodirhént anyl 6f thd Plastivizerso despribaiahovs hds)a a VI of

120 or nore (preferably 135 or nore, preferably 14Q qr re), . and/or c) a

KV 100 of 4 ge&‘mépowb?él?&@?léﬁs g‘?@%ééég pr $ B{egﬁg'éyg?ooaél)oylﬂé&cst or )

nore, prefera Sko E L ' f 0.86 or
D <t or e AyE S s TSI gl B8 b o bty

| ess (preferably prefera of a preferred
enbodi ment anyl4ffortoimee)phmbdptionaibrasflaib point bELD0SE ovmote(preferatly2200C af 4 cSt or

nore (preferably 5 cSt .or e, preferably 6 cSt or nore, preferably 8 cSt
or nore, pgefe’f“ PW%@“’@%%@&W@% a specific gravity of 0.86 or 20 less
(preferably 0.855 %alfp@aénedoé:ﬁﬁo%ﬁaﬂnﬁeﬁﬁeﬁﬁsﬁﬁad 8&ribeddbdvethdslaash poi nt

of 200C or nore (preferably 220C or nore, preferably 240C or nore). In a

preferred enmbartivpeint ofrd0%F ontless (priefesably 1258C or kess; prefayelly 308G erleas a 1l ash
poi nt of 200C gr e ferably 22 [ [ .ef erably 240C or nore), a
pour point of qﬁ%ﬁg}ﬁyﬁégg81(%82?@’%(8%@&%@6?%@%%”eferabl y 20C or 25

|l ess, preferabd)y 25Hfh pbiss)2008C spmetd (prefehisly 220°Cdr rhorSGréferabBs s

(preferably 0.855 or less, preferably 0.85 or |ess), a KV100 of 4 cSt or
more (pref ¥ apt40°G oEmoredrandigsr e preferably 6 cSt or nore, preferably 8 eSt:

or more, prefegpabl ya\lpofcl§bo?¥xxor Fé;érﬁbjlgriggrepﬁr%g%g ef%%@%/éoa%m , Or nmore

(preferably 120 or nore, prefera reférred
enbodi nent anyandfort he pl asticizers described above has a KVIQO of 35 ¢St or

rore, (P o 30y, 4000 IR TR o GRS S5 BB P55 e
more, preferably 10 ¢St or more), and/or
15 d) a specific gravity of 0.86 or less (preferably 0.855 or less, preferably 0.85
or less).

In a preferred embodiment any of the plasticizers described above has a
KV100 of 4 ¢St or more (preferably 5 ¢St or more, preferably 6 cSt or more,
preferably 8 cSt or mere, preferably 10 ¢St or more), 2 specific gravity of 0.86 or

20  less (preferably 0.855 or less, preferably 0.85 cSt or less), and a flash point of
200°C or more (preferably 220°C or more, preferably 240°C or more).

In a preferred embodiment any of the plasticizers described above has a
flash point of 200°C or more (preferably 220°C or more, preferably 240°C or
more), a pour point of 10°C or less (preferably 15°C or less, preferably 20°C or

25  Iless, preferably 25°C or less), a specific gravity of 0.86 or less (preferably 0.855
or less, preferably 0.85 or less), a KV100 of 4 ¢St or more (preferably 5 ¢St or
more, preferably 6 ¢St or more, preferably 8 ¢St or more, preferably 10 ¢St or
more), and optionally a VI of 100 or more (preferably 120 or more, preferably 135
Or more).

30 In a preferred embodiment any of the plasticizers described above has a
KV100 of 35 cSt or more (preferably 40 or more) and a specific gravity of 0.86 or

less (preferably 0.855 or less), and optionally one or more of the following:



WD 2006/ 118807 PCT/ US2006/ 014869 -42 a) a flash point of 200C or nore
(preferably 220C or nore, preferably 240C or nore), and/or b) a pour point
of 10C or less (preferably 15C or |ess, preferably 20C or less, preferably
25C or | ess) wobein18sqir ef erred enbodi nent any of the pl asRGuVS280681486%cr i bed
above has a flash point of 200C or nore (preferably 210C or nore,
preferably 220C or nore), a pour point Q@f 10C or less (preferably 20C or

| ess, preferably 30C or less), and a KV 100 of 6 cSt or nore (preferably 8
cSt or nore, preferably 10 eSt or nore, preferably 15 ¢St or nore). 10 In a
preferred embodjyment, gy eﬁnsmmMbﬁl@@feabﬁemcaeﬁo@b?&mﬂﬂ a  pour

poi nt of 40C or”l ess (prgferably 50C | ess) "and a specific gravity of 0.84
or |ess (prefeerBf()‘/ODmB&),(mdlloESs) O her G s 15 The pol yner concentrate may

| i | dd | hat i
naptheni ¢ of |5 D eog) Pt G atlefs @ler@ahy 1 Floc oS iRy RG] | ©

i ncl ude par af f ijgisCpreferab®pB&MHdess).| s such as Prinol 352, or Prinol 876
avai l abl e from Exxoanbbl | Chem cal France, S.A in Paris, France. 20 O her
Pl asticizer§ O her tIl}'p@?f@TEdﬁﬂé)Qﬂwntwstﬂle@bpléelﬁdieSQS@éd abovehas Hol yner

concentrate b I ke.

Exanpl es of su?@g%ﬂgmppljg@t?éﬁ;%?g&* %@”G%ﬁjh{%ﬁ%‘ﬁ &p??é{?%cﬁ pht hal at es,
mel litates, adlnmﬁé)eapomlﬁthae 10f¢ &ﬁlcssvﬂbﬁf@aMytﬁ@eCwbsﬁ,pteﬁrmsowﬁpri se d
to C20 hydr ocar bons. ferr gﬁfh pl as zers i ncl ude dlﬁ_q%&rﬁ}n%gcyl

pht hal ate (DI urlﬁss)aapd% 98ﬁ§ OF F108¢ reblm oSt gf Herey PR ( DOP)
combi nati ons t hepeef r&&%@qﬂg{dr\@&éyes thereof and/or the Iike. Exanples
of suitable plastici ?ers i Acl ude those comerci al | y avail abl e under the

trade nane 19ayFl ex Mpmﬂmb@mmmmnbmers@sm abioxe has@npl es of
which are listed i 2006l 1486 Tabl e
3c, Other Plas®’8 sl%(@eéioﬂg%%%eéﬁem F@r@?ﬁ’ﬁpe@ %Ofodgi

or less (preferably 0.83 or less).

Other Oils

15 The polymer concentrate may also comprise oils in addition to the
plasticizer including aliphatic napthenic oils, white oils, and the like. Particularly
preferred oils include paraffinic or napthenic oils such as Primol 352, or Primol
876 available from ExxonMobil Chemical France, S.A. in Paris, France.

20  Other Plasticizers
Other types of plasticizers suitable for use in the polymer concentrate

include phthalates, mellitates, adipates, and the like. Examples of suitable
plasticizers also include the substituted phthalates, mellitates, adipates, and the
like, wherein the substitutions comprise C1 to C20 hydrocarbons. Preferred

25  plasticizers include di-iso-undecyl phthalate (DIUP), di-iso-nonylphthalate
(DINP), dioctylphthalates (DOP) combinations thereof, and/or derivatives thereof,
and/or the like. Examples of suitable plasticizers include those commercially
available under the trade name JayFlex TM, available from ExxonMobil, Baytown
TX, examples of which are listed in Table 3c.



Gavity 20/ 20 C Viscosity @ Tradenanme 20 C | b/Gal 40 C Cst diisoheptyl
Jayflex 77 phthalate 0.994 8.29 18 Jayflex DHP di hexyl phthalate 1.007 8. 39
15 diisodecyl Jayflex DI DP phthalate 0.967 8.07 38 diisodecyl Jayflex

DI DP- E pht hg|@bfsQ:15868 8- 07 39 diisononyl Jayflex DI NP puriialeas/ed89974 8. 12
33 Jayflex D OP diisooctyl phthalate 0.985 8.21 25 diisotridecyl Jayflex
DTDP phthal ate 0.955 7.96 86 wuhdecyl dodgcyl Jayfl ex UDP phthal ate 0.957
7.98 70 Jayflex L11P-E electrical grade 0.954 7.96 29 di-I|-undecyl)
Jayflex L1 1P phthalate 0.955 7.96 28 di-I|-undecyl) Jayflex L71 1P

pht hal ate 0.970 8.09 di-1-(nonyl, Jayflex L91 |IP undecyl) phthalate 0.962
8.02 25 di-Il-nonyl Jayflex L9P pht hal ate 0.970 8.09 22 triisononyl Jayflex

TINTMtrinellitate 'Dalﬂé’ac,@t!!@l'mzmcmeﬂ‘slsooctyl Jayflex TIOTMtrinellitate
ex DI NA

0.990 8.26 92 : PA—ti-tsndecy—pdipa )
di i sononyl adi pate 0.922 Fhsmice A&y T | eRECBIOA dpF%"HB@y adi pate 0.928 7.74
9 Jayflex DTDA ditridecyl adipate O. 91@1'5‘7"1"6?%720 °C Viscosity @
Tradename 20°C 1b/Gal 40 °C Cst
' diisoheptyl
Jayflex 77 phthalate 0.994 8.29 18
Jayflex DHP dihexyl phthalate ~ 1.007 8.39 15
diisodecyl
Jayflex DIDP  phthalate 0.967 8.07 38
diisodecyl
Jayflex DIDP-E phthalate 0.968 8.07 39
diisononyl
Jayflex DINP  phthalate 0.974 8.12 33
Jayflex DIOP  diisooctyl phthalate 0.985 8.21 25
diisotridecyl
Jayflex DTDP  phthalate 0.955 7.96 86
uhdecyl dodecyl
Jayflex UDP phthalate 0.957 7.98 70
Jayflex L11P-E electrical grade 0.954 7.96 29
di-1-undecyl)
Jayflex L11P  phthalate 0.955 7.96 28
di-1-undecyl)
Jayflex L711P  phthalate 0.970 8.09
di-1-(nonyl,
Jayflex L911P  undecyl) phthalate 0.962 8.02 25
di-1-nonyl
Jayflex LOP phthalate 0.970 8.09 22
triisononyl
Jayflex TINTM trimellitate 0.978 8.16 129
triisooctyl
Jayflex TIOTM trimellitate 0.990 8.26 92
Jayflex DIDA  diisodecyl adipate  0.919 7.66 13
Jayflex DINA  diisononyl adipate  0.922 7.69 12
Jayflex DIOA  diisooctyl adipate  0.928 7.74 9
Jayflex DTDA  ditridecyl adipate  0.914 7.62 27
naphthenic
Jayflex 210 hydrocarabon 0.887 7.40 9.3
aliphatic
Jayflex 215 hydrocarbon 0.769 6.41 2.4
Additives
5 The polymer concentrate of the present invention may also comprise one

or more additives in combination with the polymer concentrate, In one



napht heni ¢ Jayfl ex 210 hydrocarabon 0.887 7.40 9.3 aliphatic Jayflex 215
hydrocarbon 0.769 6.41 2.4 Additives 5 The pol ynmer concentrate of the
present invention may al so conprise one or nore additives in conbination
with the polwyaeescamseentrate. |n one WO 2006/ 118807 PCTI BEFHFBNOIWEE0 - 44
enbodi ment, the additives may also finction as a plasticizer (i.e., my

af fect various physical and/or chem cal-44properties of the polyner
concentrate). Additives suitable for use in the inventive pol yner
concentrate disclosed herein my conprise one or nore of aPP-g-i PP grafted
pol yners (i .e. gmbodimpitoths a&dlﬁmésymmol fmmiograaaplastidizer (isntramyt dffect

pol ypr opyl ene) as de cri bed be el asto rs, random
copol yners, i @‘b‘*&ﬂai/) PWPMBSO?%%% tﬁ

anti oxi dants, maﬁﬁeé dufthtl® f&%@flﬁtbe ﬂﬁeﬁtﬁ@bb@meam&ﬁaaté&b&oseaﬂ%hs fillers,
adhesi on pronoters, waxes, |ow nolecul ar f‘wg ht polyners, ester polyners,

and/ or ot her smmcauptnaelmsrmmpfta:?l?@lm@a polyewetli-eazmorphows 50 wWN/ 0 10

f er abl t.0 40 W % wt b to 20 wt %
Drereraply’ fp- PSP Ehafanyt aebPucin 5 st SRR o 5 ncop
preferably up bélyﬂaeﬁﬁ’t%st&ﬁerhh@nd&{Udﬁélyr@%\ﬁ'ﬁlﬁﬁcf@ipﬁlynﬂfft&tdﬂ%ﬁ Pol ymers 15

Preferred additives | nclude grafted polyners, which_ are descriped in USSN
10/ 686, 951, f i Fresliokingjsgenis snticridmtsaReptiaiang agpnisemckoEng agenBaslipct ober 15,

01 of Ussu 101 AgaRAaghambro i RES, B flyidayBgh il suCacS 2% 1
speci fi c instr pelyiners, nﬂfdmwher mohraddmea thédlgvafm:gdaegméwnmap &0 wit% her ei nd

In 20

i 120G o trembbanaand G sy i 3 ek rvebabladiing: o) wher o

one catal yst i srefrsfiipap &A1PFR éf@raﬁ@ﬁ?%?:vﬂ‘/, faMA B teswent i al |y atactic
pol ypropyl ene ?gPP) fﬁlg‘and t he gﬂtrher al | oceongfecat *ygt is sel ected as

bei ng capabl e mefthmmtmlgwt%)s@ﬁth@mlwplmoymn@pw ene (i PP) under the
pol yneri zation conditions utilized. 25 Preferably, under the polynerization
conditions utilized, incorporation of aPP and

aPP-g-iPP Polymers

15 Preferred additives include grafted polymers, which are described in
USSN 10/686,951, filed October 15, 2003 and USSN 10/687,508, filed October
15, 2003, which are incorporated by reference herein. In particular, pages 23 to
91 of USSN 10/686,951 and pages 22 to 168 of USSN 10/687,508 provide
specific instruction on how to produce the grafted polymers useful herein. In

20  general preferred grafted polymers comprise a polypropylene prepared utilizing
two or more catalysts (typically metallocene catalysts), wherein one catalyst is
selected as being capable of producing essentially atactic polypropylene (aPP),
and the other metallocene catalyst is selected as being capable of producing
isotactic polypropylene (iPP) under the polymerization conditions utilized.

25  Preferably, under the polymerization conditions utilized, incorporation of aPP and
1PP polymer chains may occur within the in-reactor blend such that an amount of
semi-amorphous polypropylene present in the grafted polymer is graﬁed to
isotactic polypropylene, represented herein as (aPP-g-iPP) and/or such that an
amount of isotactic polypropylene present in the grafted polymer is grafted to

30  amorphous polypropylene, represented herein as (iPP-g-aPP). In another
embodiment, the semi-amorphous polymer of the concentrate may be an aPP-g-

iPP polymer, provided the aPP-g-iPP polymer has a heat of fusion of 70J/g or less.



| PP pol ymer chains may occur within the in-reactor blend such that an anmount
of sem - anor phous pol ypropyl ene present in the grafted polyner is grafted
to isotactic polypropylene, represented herein as (aPP-g-iPP) and/or such
that an aRpyRdos@igsdsot actic pol ypropyl ene present in tRETGSaf06@tBEol ymer is
grafted to 30 anorphous pol ypropyl ene, represented herein as (i PP-g-aPP). In
anot her enbodi nent, the sem - anor phousgspol yner of the concentrate nmay be an
aPP-g- i PP polynmer, provided the aPP-g-i PP pol yner has a heat of fusion of
703/ g or less. WD 2006/118807 PCT/ US2006/ 014869 -45- El astoners El astoners
suitable for use in the polynmer concentrate include all natural and
synthetic rubbers, including those defined in ASTM D 1566. In a preferred 5
enbodi ment, ecEhstomsrss nay be rubber toughened conpositions. In a

parti cul arly pref rred enb er ber tou ene opposition is a
two (or nore) pha ast%l@fﬁé?h%ﬁ%ﬂ%ﬂﬁ’éﬂrﬁm |8n°§n ﬁ{fﬁﬂg‘ﬁ hase within
a continuous ﬂi&%%ﬁthe&&fﬁﬁﬁéﬁllﬁkgmﬁnéﬁ%edéﬁiédﬂﬂASTMID%G@'IﬁfalpPemeéﬁaﬁm es of
preferred el astoners i ncl ude et hyl ene propyl ene rubber, ethyl ene propyl ene

di ene noncher embstiment, dastorasspmey be rubbbrtoughengd compositions kh@dqemoyhely rubbers

Styrene. 1 i sPreBEEH amBediB, teTyiher nghenBonipostilF s NS e o
et hyl enepr ODYé}@i%ﬁ))whéwmdru}EMbh%rdlsdaﬁﬂlmbuﬁ Whasé withitra contifeisuk yhaes of

I sobutyl ene and par a-al kyl styren hal ogenat ed copol yners of I sobutyl ene
and par a- al Ky$OHBRSHISa Sepi-§55 wfya Ipfig e Expraplenef m%fegati? agememRe 15

trate i ' th
Conoent {2t | AR SEOHLERB e el i RO ShpcP AU Sor ot her
concentr at®e nmppmnermhbsesmmwﬁmh coﬁﬁlynmpnibbem(mcl%nQShSiﬂ,pﬂB ﬁm; s suitable
f h I
roactor pr occuBan R, SHES, 4 furitiey R SIenEY € el RGITES ERihi gher
al pha- ol efi nSethﬂ&fbbﬁﬁrﬁne,Wﬂly%Sﬁnﬁﬁyl&ﬂa) i HOIRE halsblityl RBBercoNt ent f or

these additive copolyners preferably tanges from 2-3 nol e%(preferably 3-4

mol e%), up t ocopalymierswef] xmme lan«im@a-awbbrrm haJogenated copolymers of
isobutylene and para-alkylstyrene. Elastomers may be present as part of the

—IL

15  concentrate in some embodiments or as part of the article presursor other
embodiments.

Random Copolymers
In another embodiment, the polymer concentrate may comprise a random
20 copolymer. Random copolymers suitable for use herein may be produced by
copolymerizing propylene in a single reactor process with other monomers such
as ethylene, butene and higher alpha-olefins, the most common one being
ethylene. Ethylene content for these additive copolymers preferably ranges from
2-3 mole% (preferably 3-4 mole%)}, up to 14-17 mole%.
25
Impact Copolymers
In another embodiment the polymer concentrate may further comprise one
or more impact copolymers (as a semi-crystalline polymer), also called
heterophasic blends, heterophasic copolymers or block copolymers. Impact
30 copolymers suitable for use herein may be defined to be a blend of isotactic PP
and an elastomer such as an ethylene-propylene rubber. In a preferred

embodiment the impact copolymer blend is present in a two {or more) phase



I n anot her enbodi nent the pol ynmer concentrate may further conprise one or
nore i npact copolyners (as a sem-crystalline polyner), also called

het er ophasi ¢ bl ends, heterophasi c copol yners or bl ock copol yners. |npact 30

copol ymers WO e@bIEB80br use herein may be defined to be EC SH6/B849s ot act i ¢
PP and an el astomer such as an et hyl ene-propyl ene rubber. In a preferred

enbodi nent the inpact copolyner blend is4gpresent in a two (or nore) phase WO
2006/ 118807 PCT/ US2006/ 014869 -46 system where the inpact copolyner is a

di sconti nuous phase in the polymer concentrate and one or nore of the other
additives as d@@t@fd\bﬁdeﬂbﬁﬂ@acticﬁpdlﬁﬂeri§ﬁ)ﬂisbdhﬂﬁutﬁlsggﬁ8mthEpEBﬁde'rfierS The

pol ymer concentrate may al so include tackifiers. anpl es of _suitable
tackifiers maycopeeniiaicEdone pF BeTe o dheyrthar gdditivesi as desegbesk abgye. prike i ¢
Eygrocarbon r%ﬁ&pﬁmn@&ﬂﬁEFic nodi fied aliphatic hydrocarbon resins,
ydrogenated polycyclopentadi ene resins, polycycl opentadi ene resins, gum
rosins, gumrosin 10 esters, wood rosins, wood rosin esters, tall oi

rosins, tall oil rosin esters, polyterpenes, aromatic nodified

pol yt er pends, YTAKHITE phenolics, aromatic nodified hydrogenat ed

pol yeycl opent adi eneryefyisor cEhACRRY 3o Mol Hckflicke Hrmpldd gl 0genat ed
aliphatic aromatic resins, hydrogenated terpenes and nodiTied terpenes,
hydr ogenat ed rsuitabie tackifiers mapbespldciod domt thel groop consistingofaliphaticsone 15

enbodi nents the . tackifier may be hydrogenat n qt her .enpodi nents, the
TRk 11 er . may BIATREEGR R, TmA e Spate bkRemoB rosrt, BURUFRRE al |y f 1 ee
of nononers h%ﬂﬁgcllapézﬁidi@fefims pd?y@fcbbéﬁhdéenetréﬁns, Rbsinh, PR Posi € Not
present, however if they are present, they are preferably not present at

nore t hat 19 westersopepd FasHIs,worst 105p egtershigh off rqging, tall pdjosimpRerdr ef erabl y 20 no
nore than 0.5 9 | tackif] ”Q@%ﬁ a Ring and

Bal | soft eni nﬂ%ﬁ%&%@%ﬁﬁﬁ?@ﬁ E@@ﬁ%ﬁ%%ﬁ%blﬁ}og&{o e preferably
100 C to 130 Godiftedinairdgenatedipalgiyiopentedienerresing bydregdnamgd abiplatidrdsas a Ri ng
and Ball softenin oj nt.of between.10,.C and 7Q.C. Preferr dditives

el ude hyar otsParael iR etk hrapoabd e e meRledini on | nol ude
resins such aserhadethydfigRRd& fosiniabils, Sl H@OBeraRUREME Ssters. An¥oAm et Nyl styrene

terpene resins, C9 terpene resins, aromatic nodified C5/ C6,
15  embodiments the tackifier may be hydrogenated.

In other embodiments, the tackifier may be non-polar, meaning that the
tackifier is substantially free of monomers having polar groups. Preferably, the
polar groups are not present, however if they are present, they are preferably not
present at more that 5 wt%, preferably not more that 2 wt%, even more preferably

20 no more than 0.5 wt%. In some embodiments the tackifier may have a Ring and
Ball softening point, as measured by ASTM E-28 of 80 °C to 150 °C, preferably
100 °C to 130 °C. In another embodiment the resins is liquid and has a Ring and
Ball softening point of between 10 °C and 70 °C.

Preferred additives include hydrocarbon resins used as tackifiers or

25 modifiers which include resins such as C5/C6 terpene resins, styrene terpenes,
alpha-methyl styrene terpene resins, C9 terpene resins, aromatic modified C5/C6,
aromatic modified cyclic resins, aromatic modified dicyclopentadiene based resins
or mixtures thereof. Additional preferred resins include those described in WO
91/07472, US 5,571,867, US 5,171,793 and US 4,078,132, These resins may be

30 obtained from the cationic polymerization of compositions containing one or more
of the following monomers: C5 diolefins (such as 1-3 pentadiene, isoprene, and

the like); C5 olefins (such as 2- methylbutenes, cyclopentene, and the like); C6



aromatic nodified cyclic resins, aromatic nodified dicycl opentadi ene based
resins or mxtures thereof. Additional preferred resins include those
described in WO 91/07472, US 5,571,867, US 5,171,793 and US 4, 078, 132.
These resi nwomydas®0 obt ai ned fromthe cationic pol ynmer PEEUS9PH/QI#869
conpositions containing one or nore of the follow ng nononers: C5 diolefins
(such as 1-3 pentadi ene, isoprene, and 4the like); C5 olefins (such as 2-
met hyl but enes, cycl opentene, and the like); C6 WO 2006/ 118807

PCT/ US2006/ 014869 -47 ol efins (such as hexene), C9 vinylaromatics (such as

styrene, al phaolaﬁfsfaédchﬁﬁés&ﬁé),ec9vﬁ19w&&@iﬂé§(ﬁchWﬁ@,alﬁaﬁméthyi ndene, and the

like); cyclics (such as dicyclopentadiene, net hékdi cycl opentadi ene, and the
like); and or staensevioyltqlsenehindens, inpthyhindene, aurtbeBke): ¢yglien(sucheasd the like). 5

Al so preferredg.addi tives include hydrqcarbon si.ns,. used.as tackifiers or

modi fiers whi HOOC QF?}@ﬁeqeegﬁeﬁ%( %Pépﬁgﬁ‘ﬁﬂ?’ ?Iﬁi«;t%? hg%hg} BITDTRS fsilﬁlfi on of

di cycl opent adi 8Mlighonait] tEne, MRjonBemETke @) YEri zation of diners or oligoners
and/or with vinylaromatics

of cycl opentadi ene and/ or met hyl cycl opent adi ene, |

(such as $tyrene, Ad$qﬁfa&mmt1@sw@£,hyﬁonybonrﬂsmﬁsgdaﬁﬁm@ﬁ@;sqret hyl

i ndene, and t . hke) . eS| | R%l riezation and
separati on of qﬁ%drlé%%twggﬁmn%'%%&?%ﬁs‘%b@%%%%ﬁ@%ﬁ%éﬁ{ e %@B‘?’cﬂgsi red. Exanpl es
of preferred rdgjiclvpedtadienss endis thetiehinial yelymbtization of dibhdrsler diigomers@fscri bed in

US 4,078, 132; WD 91/07472; US 4,994,516; EP 0 046 .344 A, EP,0 082 726 A
and US 5, 171, 7yglopentadeens sad/prmethylcye eppntadiene,angion Biith vinybaomaties (88 pol yner

concentrate nmay k C i AvinST Bfshd tndeRt &f& fHeed
crosslinking agg%%] ’Pﬁ% aagﬁlﬁgfs?%’ehal\l}?ngﬁ?uﬁ%#gﬂa groups t at can react
wi t h functliondikeyr oups present on the random copol ynmer of 20 propyl ene. ;
Preferred crosslinking agents inglude al cohols,, nultiol am.nes, di am nes
and/ or trianines. %F??SB%PE{&B@Q |pé>§vrgqnzg %ﬁdism%bona@@ﬂ{egaﬁgef ul in this
i nventi on i nclibd@iaiy baotE Mdfogshktdd i desichy ERABSIeAT freferréd REMRY FRR6d 46 ani ne,
hexanet hyl enedi ami ne, di et hylaniinopropyl am ne, and/or nent hanedi am ne. 25
Anti oxi dant s [addisitestisesin ieldethospdescribad ip BIS/HEFS, E2a WP AT 2:HS conpri se one
or 4,994,516; EP 0 046 344 A; EP 0 082 726 A; and US 5,171,793.
15
Crosslinking Agents
In another embodiment the polymer concentrate may further comprises a
crosslinking agent. Preferred crosslinking agents include those having functional
groups that can react with functional groups present on the random copolymer of
20  propylene. Preferred crosslinking agents include alcohols, multiols, amines,
diamines and/or triamines. Particular exampies of crosslinking agents useful in
this invention include polyamines such as ethylenediamine, diethylenetriamine,

hexamethylenediamine, diethylaniinopropylamine, and/or menthanediamine.

25  Antioxidants
In another embodiment, the polymer concenirate may comprise one or

more phenolic antioxidants. Preferred examples of phenolic antioxidants include
substituted phenols such as 2,6-di-t-butylphenol in which a hydrogen atom at 2
and/or 6 position is substituted by an alkyl residue. Typical examples of the

30 phenolic antioxidant include 2,6-di-t-butyl-p-cresol, 2,4,6-tri-t-butylphenol,
vitamin E, 2-t-butyl-6-(3'-t-butyl-5'-methyl-2-hydroxybenzyl)-4-methylphenyl
acrylate, 2,2"-methylene-bis(4-methyl-6-t-butyiphenyl), 2,2'-methylene-bis(4-



nore phenolic antioxidants. Preferred exanpl es of phenolic antioxidants
I ncl ude substituted phenols such as 2,6-di-t-butyl phenol in which a

hydr ogen at t nd/or 6 position is substituted by ppratl¥doligsi due.
Typi cal exa% g‘@“ﬁ‘”‘?’he 30 phenolic antioxidant include

2,6-di-t-butyl-p-cresol, 2,4,6-tri-t-butyl phenol, vitamn E,
2-t-butyl-6-(3 -t-butyl-5"-nethyl-2'-hydroxybenzyl) - 4-net hyl phenyl
acrylate, 2,2'-nmethyl ene-bis(4-nmethyl-6-t-butyl phenyl), 2,2'-nmethyl ene-bis(4

s ks
hexanedi ol - bi isdli3= 1 W ibnf16.QAd onat e, and

pent aeryt hri t%&%{&io&%}fﬁ (g;s?%t?u([}?ﬁ%? - 4%31 rrgglb%ﬂﬁe’ggl ] propionate.
Preferred antpasdendhrityl-ie dﬂ&@e(%@ﬁé?ﬁtﬂ-‘émfirw&m propisaptedyeferrgbnox 1010,

!Agrggﬁ? g;( i\lug:)(:gt | 9@3%@@“?%@’%8%?@%‘@%‘8%@%% Ierg%lﬁyilplgd, Eééﬂshgh%ozsnvent I on

may al so i gl usteh available ol CibhiGeigggent such as cal ci um stearate, nmagnesium
hydr oxi de, al umi num 10 hydroxi de or hydrotal cite, and/or a nucl eating agent

such as a salt of benzoic acid,

sodium 2, 2' - = D) |~ - henyl ) phosphate and benzyl
sorbitol, aﬁ%@%éé%ﬁg%ﬁnﬁ)ﬂ%%ﬁemrate of the present invention
may al so i ncl ude a Thepolyeatr compentgaa di thepresdrt mveniiquosdsalgf intlndesa | nvent i on, a
nucl eating agent is.defined 15 as a substance fhat,. when added to a

bol yol ef i 1 ai TRUTHEAPE SECBHEUGH & APV Sieasaice MRS WEreRidRs i, | on

t enper at ur gy of hyldRskidirhgtRtalditeDindAsr aHﬁé‘l%ﬁﬁx%Qg@;& suéTeAHHaR Of BohzbieGeid Ty pi cal 1y,
nucl eating agents also increase the rate o crystallization gigot h

i sot her mal andsodivn-2Eonpibyleas-bisth/bedit-hutylphenyl) phosphate and pasizylsertiioch. A speci al
cl ass of nucl e@#tﬂ@%}?&ems known as clarifying agents reduce 20 the size of
crystallites, ereby i nproving the transparency and clarity of articles
made from the pol ydltefpolymeBooncatitate ofthé prsénd thvaationi mayals ideladd Dsed in

Pl astics Additiv Handboolsf rﬂ?t h Ed.; . Zwei fel, Ed. ;.Hanser-Gardper
Publ i cati ons, 1{‘*2&6@?3, agept, pY rthe purposes olghig igventions gnuclsptme agent dsdetingd agent s

are al so dissclgsegdbdnckill, WiRE'4dddd 183 REAIEHENLS ONCidfaloi g, Agent s for
Pol ypropyl ene Crystallization, J. APPEI D POLY. SCL Vol. 11, p. 673-685
(1967) and i n inkreescsthennsiatlization temperarspithé palyolefin by at least 5°C as
measured by DSC. Typically, nucleating agents also increase the rate of
crystallization (both isothermal and non-isothermal crystailization) of the
polyolefin. A special class of nucleating agents known as clarifying agents reduce
20 the size of crystallites, thereby improving the transparency and clarity of articles
made from the polyolefin.
@ Suitable nucleating agents are disclosed in Plastics Additive Handbook,
5th Ed.; H. Zweifel, Ed.; Hanser-Gardner Publications, (2001); Chapter 18, p.
049-972. Suitable nucleating agents are also disclosed by H.N. Beck in
25  Heterogeneous Nucleating Agents for Polypropylene Crystallization, J. APPLIED
POLY. SCI. Vol. 11, p. 673-685 (1967) and in Heterogeneous Nucleation Studies
on Polypropylene, . POLY. SCL: POLY. LETTERS, Vol. 21, p. 347-351 (1983).
Suitable nucleating agents can be either homogeneous nucleating agents
(i.e., soluble in the polyolefin) or heterogeneous nucleating agents (i.e., suspended
30  ordispersed in the polyolefin). Suitable nucleating agents promote at least one
crystal polymorph for the polyolefin. For example, when the polyolefin is
polypropylene (PP), known crystal forms include the so-called alpha, beta, and



on Pol ypropylene, J. POLY. SCl.: POLY. LETTERS, Vol. 21, p. 347-351 (1983).
Sui tabl e nucl eati ng agents can be either honbgeneous nucl eati ng agents
(i.e., soluble in the polyolefin) or heterogeneous nucleating agents (i.e.,
suspended @@ Roe/desper sed in the pol yol efin). Suitabl e romUsacdngsngent s
pronote at | east one crystal polynorph for the polyolefin. For exanple, when
the polyolefin is polypropylene (PP), kgown crystal forns include the
so-cal l ed al pha, beta, and WD 2006/ 118807 PCT/ US2006/ 014869 -49 ganma

pol ynor phs; suitable nucl eating agents therefore include those that pronote

al pha crystal %ah&apﬂ?ﬂyﬁxéli}ﬂﬁsglgﬁiﬁg& g%ﬁﬁéﬁgﬁaégﬁ%ﬁle‘ferféfr%tiﬁélﬁdeitﬁbs@'ﬁaata”d those that

pronot e ganma Trystals eatlng agents I nprove one or nore
per formance paremet:aipha ofystalsdn BB thodecthat prorsete beta srystalsie 88 pahddhaeseitiay, r educed

haze, 5 increased stiffness, ingcr aseci i npact toughness, increased heat
defl ection te@ﬁ@?ﬁ?@ﬁ‘@?‘%’ﬁ(ﬂ@mﬁ o%é‘étgl? ﬁﬁ‘;%%“&%ﬁ@@g%‘?%@@ﬁnﬁgrm@ﬁuced cycl e
time or incr ﬁ%ﬂndn'cg?arﬁﬂ%ﬂ-of oflﬁrl]éﬂ?lr"‘&d?:ﬁ,ak iRteakd didHtEPERBed Rzl

illustrative of suitable choices of ucl eating agents for incl usion in the
i nst ant f oBnulintreasad stifi@sSincteakiddmpact|teghiness, increased heatdeflegdioni | | ers such as

silica, kaoli car.bon | ack, and talc; nmetal saltsg incl.uding sodium salts,
l'ithium sal ts?élﬁg?ﬁ@?r Eﬁgar?@gsmm%ﬁgrﬁﬂ S(’:m@ﬁﬁ rgﬁgcgﬁlcgae hﬁﬁet%xyl ate salts,
and aromatic GREBR¥Ylihespagd.d salts (including norbonene carboxylic-acid

salts); netal phosphates (including sodium ghpsphat_esiq, phosphate esters,
and phosphat e est erThefgllosvinglist i3 intendedsto be ilbigiativecof suitabls choicenef udi ng t he

cal ofum sal t) . ik ale Skt 3o 9fo MHANAL SRNLBLAGAGLD: Sl TS o

di sproportiona Fn-esters; erivatives, including
di benzyl i déne sor [Suitsile audeatiag byeats velade fiturbiuchls sitied, kbolmncharbenr | vat i ves,

and sorbitol di-acetal, and _ derjvat]jves;, quipacri.done dyes;. carboxam de
derivatives, %lﬁ?ﬁtﬂi’idﬁﬂc’r%ﬁﬁ]t ’é‘ﬁlg‘d“’ééP‘i‘}B‘%éﬁ'{g%g‘ﬂHgFlng g‘?f%%?‘"m Saﬁs’ .
benzenet ri sam Ss#ﬂ@ﬁib\ééih'séﬂ?s? éarﬁéﬂyfgfééaqts,%ﬂ%dﬁ%b‘é%bﬂﬁﬁ:;aczpsaﬁgd pol ymeric

nucl eati ng agénts such as poly(3-nethyl-I-butene), poly(dinethylstyrene),
pol y( et hyl ene (inchiéprigmoetiomeny catpok hsracuesltg)metahshosphates (inpluding sodiomat es.

D ey RS- S B B AR,

phosphat e,15al usidEidiuding the'®ildirh RAIOP nelaf sdlts At hédxahjdrbHtidiiaeidyalts phosphat e,

di (p- disproportionated rosin esters; sorbitol derivatives, including dibenzylidene
sorbitol and derivatives, sorbitol acetal and derivatives, and sorbitol di-acetal and
derivatives; quinacridone dyes; carboxamide derivatives, including naphthalene
carboxamide derivatives; benzenetrisamide derivatives; trimesic acid derivatives;

20  and polymeric nucleating agents such as poly(3-methyl-1-butene),
poly(dimethylstyrene), poly(ethylene terephthalate), polyamides (nylons), and
polycarbonates.

Specific examples of suitable nucleating agents are sodium benzoate and
sodium naphthenoate, sodium 2,2’-methylenebis(4,6-di-tert-butylphenyl)

25 phosphate, aluminum 2,2’-methylenebis(4,6-di-tert-butylphenyl) phosphate, di(p-
tolylidene) sorbitol, dibenzylidene sorbitol, di(p-methylbenzylidene) sorbitol,
di(p-ethylbenzylidene) sorbitol, bis(3,4-dimethylbenzylidene) sorbitol, and N’,N’-
dicyclohexyl-2,6-naphthalenedicarboxamide.

Additional specific examples of suitable nucleating agents include those

30 available from Milliken Chemical under the “Millad” and “Hyperform”
tradenames, including Millad 3905, Millad 3940, Millad 3988, HPN-68; those
available from Ciba Specialty Chemicals under the “Irgaclear” and “Irgastab”



tolylidene) sorbitol, dibenzylidene sorbitol, di(p-nethylbenzylidene)
sorbitol, di(p-ethylbenzylidene) sorbitol, bis(3,4-dinethylbenzylidene)

sorbitol, and N ,N - dicycl ohexyl -2, 6- napht hal enedi car bo ' g tional
speci fic exdfpPUEIEPYsyit abl e nucl eati ng agents incl ude E?ossejﬁo%ﬁ avai |l abl e

fromMIliken Chem cal under the "MIlad" and "Hyperfonn" tradenanes,
including MIlad 3905, MIlad 3940, MIP4d 3988, HPN-68; those available
from Ci ba Specialty Chem cals under the "Irgaclear” and "lrgastab” WO

2006/ 118807 PCT/ US2006/ 014869 -50 tradenanes,. i n¢l udj | rgacl ear D,

| rgacl ear DM qrqdﬁaqgwéal,ncm%@,gaq:lpg;gthggclemm{};gacfeﬁggé(ﬂg@ahggmbe from Asahi
Denka Kogyo u ’ . " e ey rsggﬁéges, I ncl udi ng
NA-11 and NA- gl‘ljgﬁ%%gtgoaval I%E?femm ro taéI&iag%hem c%lFs under ’t he "NC'
tradenane, i nctAmfim, M0 ‘NA't tralsparhesaineludial NA-11 amd Nav2 1) thoasav@ileble cal under
the "NJSTAR', INU. " Al", and JCeniget" tr na .. 4ncluding NU10O,
Gel Al D, o1 980 Mifes Cossicslp e 4R E?naw&m?ﬁﬁeg‘fﬁ@ﬂam from EC
Chem cal  (JapaghilsfldabmmMNiGy J2B5n ChimiRASRaThe ¢ MNEE Ll K", 4nd Sui t abl e

nucl eating agents are disclosed in US 4,016,118; US 4, 371,645; 10 US
5, 049, 605; US ‘&eadstagdensgresGodnding N840, GabAIP 044 2A0MDNCGebR DIR069; EP

Gorivatives, - (bt sk lpRRE L EC b tos UBERI MMM BRTERY o' Ger i vt ves.
Particularly tpidehsid, athidiy B@M| Bg-4agents include M1l ad 3988, HPN-68,

Irgaclear DM NA-11, 15 and sodi um benzoate. Sl ::f{) Aglents The pol yner
concentrate of the Jitalenucleatingaersraradisclaseddn USA.Qidel 18; UB#8T7184%nt . - The

slip agentygs pg §Ioﬁ§,68§;b§s,&§‘§§2?ij"drjl§?mé1{3@8@9%’ozmésdbagvcﬁﬁm

hydr ocar bon havi ng one ‘or nbre cfronal” grdups sel ecté rom yg;roxi de,
aryls and subBR716982d aryls, hal ogens, al koxys, carboxyl ates, esters,

carbon unsaturatio acryl ates, oxygen ..t roge car. .. .sul fate and
phosphate. In one 3’&#8‘6?%9@%&%@%3“%@@%%%%? ﬁlg’(iﬁm% lonic slip
agents i ncl udghoStlate IR HotPiatiV@Sardl beRseABIEARIde HerdatiPéba Pafticllgliyocar bon oi | s,
notably nmetal = 25 salts of fatty acids, including netal salts of carboxylic,
sul furic, and psefeapthegicleating agents include Millad 3988, HPN-68, Irgaclear DM, NA-11,

15 and sodium benzoate.

Slip Agents
The polymer concentrate of the present invention may also include a slip
agent._The slip agent is preferably a fast bloom slip agent, and can be a
20  hydrocarbon having one or more functional groups selected from hydroxide, aryls
and substituted aryls, halogens, alkoxys, carboxylates, esters, carbon unsaturation,
{ acrylates, oxygen, nitrogen, carboxyl, sulfate and phosphate.
In one embodiment the slip agent is an ionic compound. Ionic slip agents
include salt derivatives of aromatic or aliphatic hydrocarbon oils, notably metal
25  salts of fatty acids, including metal salts of carboxylic, sulfuric, and phosphoric
aliphatic saturated or unsaturated acid having a chain length of 7 to 26 carbon
atoms, preferably 10 to 22 carbon ators. Examples of suitable fatty acids include
the monocarboxylic acids lauric acid, stearic acid, succinic acid, stearyl lactic
acid, lactic acid, phthalic acid, benzoic acid, hydroxystearic acid, ricinoleic acid,
30  naphthenic acid, oleic acid, palmitic acid, erucic acid, and the like, and the
corresponding sulfuric and phosphoric acids. Suitable metals include Li, Na, Mg,
Ca, Sr, Ba, Zn, Cd, Al, Sn, Pb and so forth. Representative salts include, for



al i phatic saturated or unsaturated acid having a chain length of 7 to 26
carbon atons, preferably 10 to 22 carbon atons. Exanples of suitable fatty
acids include the nonocarboxylic acids lauric acid, stearic acid, succinic
aci d, stearwldodeiiesy acid, lactic acid, phthalic acid, PEHESNGAHHE,
hydroxystearic acid, ricinoleic acid, 30 naphthenic acid, oleic acid,
palmtic acid, erucic acid, and the |likg;. and the corresponding sulfuric
and phosphoric acids. Suitable nmetals include Li, Na, My, Ca, Sr, Ba, Zn,
Cd, A, Sn, Pb and so forth. Representative salts include, for WO

2006/ 118807 PCReHSRANS,DIARER arated Lal6R Silaate, WOERMTHALS bERRIGte, CaI Ci UM
Stearate, sodium Stearate, zinc stearate, calciumoleate, zinc ol eate,
magnesi um ol eaaksivmeleate, zine, oleate nmagneson oleste @ndl Fnen, ap@thalcotrespbeding| ky |

| fat es and net al,.est of. .hi gher al kyl osphayi.c,acids. lL.n anot her
onbodi ment -t MBSk Rl Shedl St AR ki puAroSheith *"2 v om t he
pol yol ef i n conposi th Siythed EmbbEmBAEHR Fitty dt¥PRkiaDiilts B substRShmPitsant! ¥

absent," it is neant that these conpounds are not added deliberately to the
conposi ti oAs dian thepolyplefin sempesitions o€ thepresgat ipvesyon. nBy, "subsientighy % nore

preferably | han 0, L ght % . f | 3. than 0.5 wei ght %
nore pref erab?@&n egés %ﬁ%ﬁﬁ%{ @e%ﬁe‘ﬁ‘%%’?ﬁ'ﬁz‘,% aﬁ%&é%&&%&%ﬁ@ﬁ%@? than 0.05

wei ght % nor eompeditdriahg, ififkedens; Greprevenat ks ah dRieifht Yiidie prefiratilabl y | ess
than 0.001 weight % based upon the weight of the conposition. In one
enbodi nent  t hdess thag Ocfyweight; %, morg greterably dess theed bisight egmersppderably  Suitabl e
functionalize L | : ' ol acids of
oi I s includi ngesg(raf)mngkiln‘gégtrd ’%‘#%ﬁﬂ#%@%%@?@??g‘??@ &flgg’ggtezeﬁpﬁlg m ner al
oi |'s, 15 rifiphtlése ttian Odilivesighi &6, anfidre pieferably dess that r0QL veright %6 based aporcast or, com
cottonseed, oIiveé. r Bfeseed @@/bean, sunfl ower, other vegetable and ani nal
oils, and so W 1%5’? SOPRPFOY-f unct i onal i zed derivatives of these oils

include, for exanplifene difloliPhenCikQni§ agint FANMRALHG frlctibnaAicdonipetid.as
gl ycerol nonostearate, . pentaerythritol nonooleate, and the |ike, saturated

and unsat ur at Sgitete fupctienalizedomppunds ieplude; () eeters midesyplgehols and geids as

ol eam de, eru ' i ' . ' : . pol yet her
pol yol s li ke g%%&\%%&hg%%g&g} gf%hpg‘?:ﬁ %}%&iﬁ)&l&%@f %&}ng}]egh%ﬁlﬁeghﬁ)lﬂ e; (b)
waxes, sudb amapialienivdil, puwratfinieiodls;amiyrsltoils lsucheaswastor, cqra) qottbsseed) olisxes, e. g.
pol yet hyl ene waxes; (c) fluoro-containing polyners such as

pol ytetraf | uof@éﬁ?g’lsgﬁéﬁanﬂ“ﬂ PV e pq\gegetg\)lﬁ@pghgm‘%% ad o forth: and (d)

silicon Representative functionalized detivatives of these oils include, for example,

polyol esters of monocarboxylic acids such as glycerol monostearate,
pentaerythritol monooleate, and the like, saturated and unsaturated fatty acid

20  amides or ethylenebis(amides), such as oleamide, erncamide, linoleamide, and
mixtures thereof, glycols, polyether polyols like Carbowax, and adipic acid,
sebacic acid, and the like; (b) waxes, such as carnauba wax, microcrystalline wax,
polyolefin waxes, e.g. polyethylene waxes; (¢} fluoro-containing polymers such as
polytetrafluoroethylene, fluorine oils, fluorine waxes and so forth; and (d) silicon

25  compounds such as silanes and silicone polymers, including silicone oils,
polydimethylsiloxane, amino-modified polydimethylsiloxane, and so on.

Fatty amides useful in the present invention as slip agents are represented
by the formula:
RC(O)NHR!

30 where R is a saturated or unsaturated alkyl group having of from 7 to 26 carbon
atoms, preferably 10 to 22 carbon atoms, and R’ is independently hydrogen or 2
saturated or umsaturated alkyl group having from 7 to 26 carbon atoms, preferably



25 compounds such as silanes and silicone polyners, including silicone oils,
pol ydi met hyl si | oxane, am no-nodi fied pol ydi net hyl sil oxane, and so on. Fatty
am des useful in the present invention as slip agents are resen# ed by
the formul aWREPHNER 30 where Ris a saturated or unsgf:{ﬁlg%ogﬂmé Ryl group
having of from7 to 26 carbon atons, preferably 10 to 22 carbon atons, and
R is independently hydrogen or a satur®@ted or unsaturated al kyl group
having from7 to 26 carbon atons, preferably WO 2006/ 118807

PCT/ US2006/ 014869 -52 10 to 22 carbon atons. Conpounds according to this
structure incl Ut Rearbopxtomsl &ompatmdstaaerrdiag testhissstraetingdncludesfoni dani de,

behenam de, ol eam de erucam.de. l.J nol 1 d tearxl stearam de, palmtyl
pal m t am de, s?’EEﬂPfﬁ palHPt ed%{ﬁqrggldgﬁacﬁfé{%‘gﬁ&eBgtte%t%&foﬁeagnde,
Et hyl enebi s( angggsnids Hiablkhmis, s‘iéai'ﬁs%ﬂﬁﬂﬁ&eﬂlhg(r% Rpammme, dtédv@nt i on are

represented by the formula: RC(O NHCH2CH2 where each Ris
i ndependent | y #rachidamide qngimigtuses thereeft ur at ed al kyl group having of from7 to

hi & structire | noranaepaieul adRad £ el BpphptiEiige ccor®ino 1

st ear am doet hylepkenitddesyi teforfalanl i t am do- et hyl st ear ami de,
et hyl enebi sst earam de, et h¥I enebi sol eam de, stearyl erucam de,
er ucani doet hyl er ucani de R @HM@(% de, erucam doet hyl ol eam de,

ol eam doet hyl erucarng L am Eﬁﬁ‘r_l' ﬁtgﬂ 203 Qﬁf‘t@ ahni t am de,
15 pal m t am doet hylruc]) e%?na%g?a%gicﬂ@gt u elgl‘:i%’l ere%%m@%kr#rﬁreg%l a éﬁ%‘;{f/)ai | abl e
g)éaggl es 1(:)f fahatfvintgwﬁfxd»ash tfides? torikd cade: g,&tqu ptefeﬂ:ﬂﬂﬁl()ta(/j\'maarbmt Gibqums '.sgaz 5% of a

: m X e e .prinmary ani.des eryuci ¢ _an stearic acids in
pol yet hyl eﬁ%; %W%@Png‘_g%gmgctﬂ ® %?"g‘%g:?ﬁe?‘%qlplﬁ’l end of the anides of
eruci ¢ and ste@éakﬁmasétﬂﬁstbﬁmaidlajs%&lmﬂao&ﬁﬁ%wm@, t@nidesi N and 82% 20
pol yethyl ene. These slip agents are available fromDuPont. Slip agents also

are avai | abl ecthylgparanidacetiodenebissiggaramidgcetivd enehiscleamidei apidel eani de) ,
Crodam de SR e ) . | an. er ) . £rodam de BR
(a behenam deg‘?}“%%%‘ﬂe?@‘m aiglrlr% g%%ﬂdégﬁh%}éﬁ%ﬁ%éﬁ%%ﬁgﬂgg@?gﬁ%ﬂlé% am de),

oleamidoethylerucamide, stearamidoethylerucamide, erucamidoethylpalmitamide,

15  palmitamidoethyloleanide and mixtures thereof.

Commercially available examples of fatty amides include Ampacet 10061
which comprises 5% of a 50:50 mixture of the primary amides of erucic and
stearic acids in polyethylene; Elvax 3170 which comprises a similar blend of the
amides of erucic and stearic acids in a blend of 18% vinyl acetate resin and 82%

20  polyethylene. These slip agents are available from DuPont. Slip agents also are
available from Croda Universal, including Crodamide OR (an oleamide),

f Crodamide SR (a stearamide), Crodamide ER (an erucamide), and Crodamide BR
(a behenamide); and from Crompton, including Kemamide S (a stearamide),
Kemamide B (a behenamide), Kemamide O (an oleamide), Kemamide E (an

25  erucamide), and Kemamide (an N,N'-ethylenebisstearamide). Other commercially
available slip agents include Erucamid ER erucamide.

Generally preferred concentrations of the fatty amide slip agent are in the
range of from about 0.001% to about 0.5% by weight of the composition,
preferably of from about 0.01% to about 0.4% by weight and most preferably of

30 from about 0.1 parts to about 0.3% by weight based on the weight of the
composition. Generally preferred concentrations of the saturated fatty acid amide

or ethylene-bis(amide) are in the range of from about 0.001 parts to about 0.5



Kemam de B (a behenam de), Kemami de O (an ol eam de), Kemam de E (an 25
erucam de), and Kemam de (an N, N -et hyl enebi sstearam de). O her comrercially
avai l abl e slip agents include Erucam d ER erucam de. Generally preferred

concent rat i QRs8¢; tsglﬁ fatty am de slip agent are in the peraoseidiisdss om about
0.001 % to about 8 % by wei ght oft the conposition, preferably of from
about 0.01 %to about 0.4% by wei ght anc , Tost preferably of 30 from about
0.1 parts to about 0.3% by wei ght based™©n the weight of the conposition.
Generally preferred concentrations of the saturated fatty acid am de or

et hyl ene- bi s(am.,d are in.t r.an of m_abouyt 1 rts_. about 0.5
VO 2006/ 11880?“5?:%"65‘?3&87%% ¥ g0 -g"’g’g‘“poa‘ut’{-"gpaﬁ*g‘??‘?/\é%"&g?',%’ B?rgsfabéfr‘%%’ from about
0. 025 parts t angib etéfertbly FroRPdbosit 5 ¥ils @Mibout 005 Padds Bf weight! hasddrgth@bout 0. 05
parts to about 0.15 parts by weight based on the weight of the composition.

General |y, pr afeight ofithesampadition. i Ganerally, nréferredhenmeenteptionp offthg unsatyrated ani de or
t hyl ene- bi ' ] . : t 0 bout 1
bart by wei gniabhiela Bt obelh{iend SR i WA AR of ol choR B D 20

wei ght  and 5nosé aliyue i @ah bl yweitht, fpkeieralsth Gtoin sbobt MOS baristo aBeR 0I75@ads Part s by
wei ght based on _the_weight of the co [t n a preferred, enbodi nent

t o
t he pol yner: CMW%P@SWP@Q@&%E‘Q%-Bﬁsé&@% Ogigrarts by w@ight s| i p agent .

10 Fillers In t g@g‘q d.fqﬁ{'; ol yner concentrate may conprise
fillers. Sui tbg% éaﬂ]ﬁlfx?ﬁe s I'nc W@Bglﬁ?lgni um di oxi de, cal ci um car bonat e,
barium sul fate, si Ingprefersdlembodin@ntoke galymeacdnoenttateamimprisestoth gl ass beads,
m neral aggregates, talc, clay, 15 wollastonite, mca, and the |ike.
Suitable fill g‘f"%]em aﬁ%é‘nﬁagﬁ? 885 with an average aspect ratio greater

than 1, ppeferably greater than 2, preferably greater than 3, preferably .
greater than 5  preferably greater than 10, preferably greater than 100, or
may be pul zer IFlle#sor ot herwi se made into a fine dust such that the average

sspect (2110 O 1%y bkl end BBt ho bl pSRBRRI AL b AR, Y, 2,
| ess, pref er aBuitab¥®A116rs tclids titdhivnedisxidp, cafchini birBonats) Bariint Eulfite, Gllich,ess,
Pr e e Ay L s ol varbon black sand, plass béads, muineral sEisesaics, talo, clay,
15 wollastonite, mica, and the like.
Suitable fillers may have particles with an average aspect ratio greater than
1, preferably greater than 2, preferably greater than 3, preferably greater than 5,
preferably greater than 10, preferably greater than 100, or may be pulzerized or
otherwise made into a fine dust such that the average aspect ratio of the filler
20  particles is essentially 1. Preferably, the median particle diameter is 500 microns
or less, preferably 400 microns or less, preferably 300 microns or less, preferably
200 microns or less, preferably 100 microns or less, preferably 80 microns or less,
preferably 60 microns or less, preferably 40 microns or less, preferably 20
microné or less, preferably 10 microns or less, preferably 5 microns or less,
25  preferably 2 microns or less, preferably 1 micron or less, preferably 0.5 micron or
less, preferably 0.2 micron or less, preferably 0.1 micron or less, preferably 0.05
microns or less, preferably 0.02 micron or more, preferably 0.05 micron or more,
preferably 0.1 micron or more, preferably 0.5 micron or more, preferably 1 micron
or more, 5 microns or more, preferably 10 microns or more, preferably between
30 0.2 and 250 microns, preferably between 2 and 150 microns.
Additional embodiments contemplated include a nanoclay, also referred to

herein as a nanocomposite, comprising organo-clay, and the polyolefin of the



preferably 60 mcrons or less, preferably 40 mcrons or less, preferably 20
mcrons or less, preferably 10 mcrons or |ess, preferably 5 mcrons or

| ess, 25 preferabl 2 mcrons or less, preferably 1 m'cr?)n ar. | ess
preferably o“’%??ﬂﬁfd?{fﬁﬂ” or less, preferably 0.2 mcron or F&l@mffp]é?@r abl'y
0.1 mcron or less, preferably 0.05 mcrons or less, preferably 0.02 mcron
or nore, preferably 0.05 micron or nore,~-preferably 0.1 mcron or nore,
preferably 0.5 micron or nore, preferably 1 mcron or nore, 5 mcrons or
more, preferably 10 microns or nore, preferably between 30 0.2 and 250

m crons, pref epmbﬂnylm'emmaeprekrahludﬂm501ynieﬁn@m$pnmw$tablbmm @miotickiahitynt s

conterrpl ated inc aI so re erred herein as a
nanoconposi t e, ’E?teﬁ%ﬁ}’&eﬁg’%ﬂ%‘é @ngﬁ%v%%*yol efin of the WO
2006/ 118807 PCT/ USZ%%@MB@%ma éor@ﬁri%&%ﬂéoﬂrﬂ&&@fhﬁﬂwnﬁh@ﬁ:ﬁﬁ@ﬂly the

pol yol efin conprising stabilization functionality, preferably the
st abi |l i zati on alﬂgﬂemnmmm,tsycoméamgﬂwbmw temaryolgdaremenivm, eleradsypri se one

Certiary al byl AP by AV P aRERR AR ORI T vt ves

of aliphatic, &hﬁ@@bhﬁspﬂineﬁbﬂduﬁde@hﬂéuﬂﬁnﬁfﬂ deeivatives of gliphas afdmadidlof | des or
sul foni um der| vatives, of aliphatic, aromatic or arylaliphatic am nes,

phosphi nes or WI@P‘E@S’WW@S &ilﬁﬁﬁybe sel ected fromone or nore of
nmontnmorillonite, , , magnesi um
nontnorillonite, Sgﬁjéno tronllﬁgﬁ&% ﬁoﬁb&#kons %@%&dohggfg%fte
hectorite, sapswiiunemostuodlinite calnmgMoﬂMonlﬂem}eantagnessmbmoMoallome ndordite,
stevensite, . vermculi al um at e.oxi des drotal cite,

I i ec + olf or Powrorte et aotphaiis. bR PSR PRt THGERET e
organo-clay i Snﬁ%ﬂﬁt@rléh AteD5do8He, dvindobBteNAORAGID OsthiRIlif, hdllagnd. 1 to 15 50

wl\/ o, based on the total weight of the nanocomnposi te. The stabilization
functional ity #upinsteseides: kudrataleite, dhite, wetorits; trespvit dadikite and/er Borins, hi nder ed
am nes, substi lt,nr&#tged phenolis, substituted ketones, substituted hindered
am nes, and inations thereof The nanocorrposi te may further conprise at
| east one el astomerThed}@amtdiaylep&fmlﬂppfmmbmmmpos%at&bmloaatst one

el astoneric eth Ien ene co oI may be . p r%ient .n the
nanoconposi? e ? @ﬁn%omposne e stabilization

ﬁmctlonahty may be selected ﬁ:om one or more of phenols, ketones, hindered

't

amines, substituted phenols, substituted ketones, substituted hindered amines, and
combinations thereof.
The nanocoraposite may further comprise at least one elastomeric
20 ethylene-propylene copolymer. The at least one elastomeric ethylene-propylene
copolymer may be present in the nanocomposite from 1 to 70 wt%, based on the
total weight of the nanocomposite. The nanccomposite may further comprise at
least one non-functionalized thermoplastic polyolefin.
Preferably, the stabilization functionality is present in the at least one
25  stabilization functionalized thermoplastic, and the organo-clay is present in the
nanocomposite, each in an effective amount such that the heat aged failure of a
molded sample of the nanocomposite by 10% when compared to a reference
nanocomposite made with a thermoplastic polyolefin containing functionality
substantially free of covalently-bonded stabilization functionality. In an
30 embodiment, the stabilization functionality may be present in the at least one
stabilization finctionalized thermoplastic polyolefin from 0.01 to 15 wt% based

on the total weight of the at least one stabilization functionalized thermoplastic.



total weight of the nanoconposite. The nanoconposite may further conprise at
| east one non-functionalized thernoplastic polyolefin. Preferably, the
stabilization functionality is present in the at |east one 25 stabilization
functi onal | WexR2004i888M3pl astic, and the organo-clay is preBEHUSHPH/MIHRES
nanoconposite, each in an effective ampunt such that the heat aged failure
of a nolded sanple of the nanoconpositesby 10% when conpared to a reference
nanoconposite made with a thernopl astic pol yolefin containing functionality
substantially free of coval ently-bonded stabilization functionality. In an
30 enbodi ment, the Fieabh/fikbibhized hREhdpdRat bblyolefiy isieefbfablyadikcible t he at

| east one stabilization functionalized thernpop]astic polyolefin fromO0.01
to 15 wt % basevith B at lsast pag G1st siehilization functienalized thermoplastic palyolefin. A8t i on
functionali ze her ,C 118 . P +25 The
non-functi ona?slué%%’ &ﬁggrﬁrr%% thtg? }{@e%g%%?ogf %%%thoél %—4eg§£e?1§§él%h ?ﬁ’g@]"}ﬁﬁg with the

at | east one fhipilssbapredenriatthomnbesiaiositefbmzied 40halabaedoi the total yol efin. In
such an enbodi nent, the at |east one_non-functionalized thernoplastic
pol yol ef i n 3 ma}eightod themapocempasits, and the organeclnpuybe Sresslm et o 40 wt % based

on the total ' ' r o-clay may be
present in thglaﬂﬁ%n Cg%p%irﬁ?éﬂ??@%ﬂ%@@%egﬂﬂﬁ%\bﬁé@ecgﬂ%n the total weight
of the nanocarpomimpesitd?rReéferablyl, both i 41 ldabtcoretfirdt smbilization fimotivhalidedbi | | zat i on
functionalized, thernoplasti | yolefipn and the at .l east one

non- f unct i onalmmpkﬁ@?@&ﬁﬂﬁlq%gtﬁﬁ)ﬁﬁw FIEiNe 05%%@5%’1@‘3@“& _

pol ypropyl ene fiyiidnyatvdngiie ondof fblinehyiie B phgehiRAY, . a nanoconposite

suitable for use in the pol %mer concentrate o he” present invention may
oy

conprise: ) at | edsenatkrs embpdiment p-nfgrompositelshitable oo nsein dienobymerpr esent i n

t he nanoconpaqgs] to .9 .0 d on. the total weight of the
Nanoconposi te;C%&éeﬁg%{egmjeg%%s?mdﬁ‘ée\ﬁgé%f)nngag ‘Il)lfl%ropyl ene conpri sing
stabilization funa)i onafledsyond fist minsfabétionalizedpolypropylenpiesdny irstké ect ed from
one or nore of phenol s ket ones. hi nder ed tgm’ nes, .substi tuted phenols,

substituted kdeBeremposiafigm 1028 wiphassdep thafotal sveight ofBAhi nat i ons t her eof |

and the stabi ljzaifgsfeunctionality present in the stabilization
functionalized pol hfS’ropill ene from0.05 to 15 wiN o, 20 based on the total

wei ght of 15he of thg poblyipasboyd senendqmiypromsileng camplisihg stabilization
functionality, the stabilization functionality selected from one or more of phenols,
ketones, hindered amines, substituted phenols, substituted ketones, substituted
hindered amines, or combinations thereof, and the stabilization functionality

present in the stabilization functionalized polypropylene from 0.05 to 15 wt%,

(@

20 based on the total weight of the of the polypropylene comprising stabilization
functionality, the at least one second polypropylene comprising stabilization
functionality present in the nanocomposite from 10 to 90 wt%, based on the total
weight of the nanocomposite;

c) an organo-clay wherein the organo-clay comprises one or more of

25  hexyl ammonium ion, octyl ammonium ion, 2-ethylhexyl ammonium ion, dodecyl
ammonium ion, octadecyl ammonium ion, dioctyl dimethyl ammonium ion,
trioctyl ammonium ion, distearyl ammonium ion, ammonium salt, pyridinium salt,
sulfonium salt, phosphonium salt, or combinations thereof, wherein the organo-
clay further comprising a clay selected from one or more of montmorillonite,

30  sodium montmorillonite, calcium montmorillonite, magnesium montmorillonite,
nontronite, beideilite, volkonskoite, laponite, hectorite, saponite, sauconite,

magadite, kenyaite, sobockite, svindordite, stevensite, vermiculite, halloysite,



functionality, the at |east one second pol ypropyl ene conpri sing
stabilization functionality present in the nanoconposite from 10 to 90 wt %

based on the_total weight of the nanoconposite; c¢) an organo-clay wherein
the organo- cPR2RGHE¥ ses one or nore of 25 hexyl ammnlp?ﬁﬁlﬂ%wﬁm&sf%/l
amoni um i on, 2-ethyl hexyl ammoni umion, dodecyl ammoniumion, octadecyl

ammoni um i on, dioctyl dinethyl amonium-s®n, trioctyl anmmoniumi on,
di stearyl ammoni umion, anmmoniumsalt, pyridiniumsalt, sulfoniumsalt,
phosphoni um salt, or conbinations thereof, wherein the organo- clay further

conprising a chiynisst exides hjdretalchegllios, retturiee, Girostwind, m@hlﬁielomﬂbﬁﬂemiiﬁ, sodi um
montnorillonite, calcjumnontnori|lonite, nmagnesium m)ntn{) | onj t e,
nontronite, bePMEVRFER Q/qum@mswéesemawﬁm@owm%@rﬁf Wikt

sauconite, IR =} dite, st evensite,

verniculite, haf %sﬂ"e %%@fﬁ@%@?@&%@%@%/omeeg ~56 al umi nate

oxi des, hydrotalcitd} i Iﬁiﬂﬂmcomnsingbhecrmaeoﬁmét’:xﬁﬁnd-mdpjdbn&a ortfl ](c)ri ne1 t
in e nanoconBom e.from 0

mca, and er in the organo-clay Jis pres
30 wei ght BeHH s %P&@&%‘?"@H li%@feﬁ%ab@ﬁﬂ?}%‘ﬁ':f’%‘ OSIE# ) further

conpri si ng Onetﬁoﬂ?%eoa%dtﬁﬂh@fd&\ﬂv}’cfﬁthtﬁé’Mk% poseibast omer i ¢ copol ymer or
an i sobutyl ene ribber” present 1 n the nanoconposite at 2 to 70 wt % based on

the total weight of the nanoconposite. Adhesion Pronoters |n another
enbodi ment theé@B rregrconcentrate may conprise one or 10 nore adhesion
pronoters incl ﬁ% W ds pol yam noam des (such as Versamd 115,

125, 140, avail abl elﬂﬂﬁmefﬁﬁktﬁﬁﬂxent'ﬂi Toficetidte ffy coBpayeloe/ hydr oxy
term nat ed_ pol yester syst ens, g]‘y bondi ng .agent TN Mondur ™ Cb-75 from
Mles, Incléj awtRRdh ﬁ@oraa@mogersw @ngaglaswl@nﬁolmpamézs@mfrom Dow

Corning)), ti t%ﬁ&&cﬁ?ﬁsei (Iﬁé’(éb I%Eﬁlg[&gyepf ﬁ%ﬁ f(g‘mp enrich), reactive

15 acryl ate nononers ’as ‘sar rtoner netal acid salts
(such as Sar eiso@&ﬁatb&gdmoﬁgtdmnme)i pob'eétgrrslysmylk ergebm&nﬂgenbd‘lﬁ/Mmdur

e
anhydri des, eppsw Gy, ntazkh?ééi%?é @ﬁcmq&tm aveikibiSfibd] KeariBl)! RYtAer Y| at es,
epoxi es, phenol ic resing, 20 polyisobutyl ene, am noal kyl, rmercaptoal kyl,
epoxyal kyI 15 ur @qrﬂg@mq;xomegsg(sm)@y sarbox SB-600 from Sartomer), mietal acid salts (such
as Saret 633 from Sartomer), polyphenylene oxide, oxidized polyolefins, acid
modified polyolefins, and aﬁhydride modified polyolefins. Examples include
silanes, titanates, organosylane, acrylics, acids, anhydrides, epoxy resins,
hardening agents, polyamides, methylacrylates, epoxies, phenolic resins,
20  polyisobutylene, aminoalkyl, mercaptoalkyl, epoxyalkyl, ureidoalkyl, carboxy,
acrylate and isocyanurate functional silanes, mercaptopropylrimethoxysilane,
glycidoxpropyltrimethoxysilane, aminopropyltriethoxysilane,
aminoethylaminopropyltrimethoxysilane, ureidopropyltrimethyloxysilane, bis-
.gamma.-trimethoxysilyl-propylurea, 1,3,5-tris-.gamma.-
25  trimethoxysilylpropylisocyanurate, bis-.gamma.-trimethoxysilylpropylmaleate,
fumarate and .gamma.-methacryloxypropyltrimethoxysilane,

aminopropyltriethoxysilane, and combinations and derivatives thereof.

Waxes
30 Preferred waxes suitable for use in the polymer concentrate include polar
or non-polar waxes, polypropylene waxes, polyethylene waxes, and wax

modifiers. Particularly preferred waxes may be selected from the group consisting



acrylate and i socyanurate functional silanes,

mer capt opr opyl tri met hoxysil ane, gl yci doxpropyltrinmethoxysil ane,

am nopropyl triethoxysilane, am noethyl ani nopropyltrunethoxysil ane,

ur ei dopr opy\yld Jop@fidey 0xysi | ane, bis- . gamma. -tri nmet hoxyspdyisRicanysyr ea,
1,3,5-tris-.gama. 25 trlnethoxy5|IyIpropyllsocyanurate

bIS- gamma. -t ri met hoxysi | yl propyhnal eat fumarate and ganuna:

met hacryl oxypropyl tri net hoxysi |l ane, ami hopropyltriethoxysil ane, and

conmbi nati ons and derivatives thereof. vaxes 30 Preferred waxes suitable for

use in the pol ynme concentrat |nc ar non waxes,

pol ypr opyl ene (%ff)alg?(iagwaﬁ%? )98?']1?9 %%1 r W s%\%axeﬁ@acfcﬁ% glfésc Barticularly
preferred waxefgo é@hﬁ%@@t&faﬁﬁa&b&eg,rmoﬁﬂ{z@am@pmra el 18807
PCT/ US2006/ 0148 9 -57 of: pol ar waxes, non-pol ar waxes, Fischer-Tropsch
waxes, oxidi zEXFs, pelyethylene wgxeshwanRedifiersy unorphetisavaxasicamaygWaxes,

funct ! onal i zod HeaPwafll REGRULIRG Wik BEecol®, Sl FRE NBYRFa, Vo

nodi fi ers, anorphous waxe castior

m crocryst 3l | isp@magetbwax, begamwagamnnamgamsmromryﬁw@per maceti wax,
veget abl e wax,, candeljl]a wax, japan wax, ouricury wax, douglas-fir bark
wax, rice- brasoRgas-iy barks puaxykse- Dramy sk jQIgbANAX, ARSIV ANesRontaR HEX, RfAb

83?53 Ih§/Iee\rllvngvax c em gﬁ‘i %mﬁ%ﬁﬁﬁocaﬁ%ﬁsubstltut ed am de

wax, and conipolyathylzns mpbhdmloaﬂﬁmodﬁ'mdhy&mmbon wax, sSubstiteedoniderwat,s, t he
polar and 10 no ar.,.waxe be use oget her_ i.n the sa (of0) osition
Ester Pol yrer @&ﬁglﬁe’fﬂﬂf@ﬁaﬁ H’é‘ﬁt‘helr bb&%ﬁﬁm ar‘rﬁ?‘irgonprl se
one or ngpe %@ﬁ@bl@%&%@ﬂmba@géﬁ&sﬁ thel sAm@ caﬁlﬁass@ﬁdrﬁd errbodl ment the
additive 15 conprises a blend of two (or nore) phase system where the

pol yester is a discontinuous phase. St abilizers In another enbodi nent the

pol ymer conce t conprise one or 20 nore stabilizers. Stabilizers
sui table for @'Is? &rﬂ’@% i ncl ude hi ndered phenols, sul fur phenols,

phosphor ous- cont ai Mm@ﬂwﬂémbbcﬁmeﬂttﬁeﬁolyméﬂmbwmférﬂaﬁco&ﬁﬁrﬁéanémdi -
tert-butyl-4- hydroxybenzyl benzene, pentaerythrij
tetral ds- 3( 3, 5o st pe }mﬁrg,(p_olyesters) "In'a pref embodlment the additive

15  comprises a blend of two (or more) phase system, where the polyester is a

|(

discontinuous phase.

Stabilizers
In another embodiment the polymer concentrate may comprise one or

20 more stabilizers. Stabilizers suitabie for use herein include hindered phenols,
sulfur phenols, phosphorous-containing phenols, 1,3,5-trimethyl-2,4,6-tris(3-5-di-
tert-butyl-4-hydroxybenzyl) benzene, pentaerythritol tetrakis-3(3,5-di-tert-butyl-4-
hydroxyphenyl) propionate, n-octadecyl-3(3,5-di-tert-butyl-4-hydroxyphenyl)
propiohate, 4 4'-methylenebis(4-methyl-6-tert butylphenol), 4,4'-thiobis(6-tert-

25  butyl-o-cresol), 2,6-di-tert-butylphenol, 6-(4-hydroxyphenoxy)-2,4-bis(n-
ocytlthio)-1,3,5-triazine, 2,4,6-tris(4-hydroxy-3,5-di-tert-butyl-phenoxy)-1,3,5-
triazine, di-n-octadecyl-3,5-di-tert-butyl-4-hydroxybenzylphosphonate, 2-(n-
octylthio)ethyl-3,5-di-tert-butyl-4-hydroxybenzoate, sorbitol hexa-(3,3,5-di-tert-
butyl-4-hydroxy-phenyl) propionate, and combinations or derivatives thereof.

30



hydr oxyphenyl ) propi onate, n-octadecyl-3(3,5-di-tert-butyl-4-hydroxyphenyl)
propi onate, 4,4'-nethyl enebis(4-nethyl-6-tert butyl phenol),

4,4 -thiobis(6-tert 25 butyl-o-cresol), 2,6-di-tert-butyl phenol,

6- ( 4- hydr ox yaheexags072, 4- bi s(n- ocytlthio)-1,3,5-triazi nBCT/US2006/014869
2,4,6-tris(4-hydroxy-3,5-di-tert-butyl-phenoxy)-1,3,5- triazine,

di - n-oct adecyl -3, 5-di -tert-butyl -4-hydr eégybenzyl phosphonate, 2-(n-
octylthio)ethyl-3,5-di-tert-butyl-4-hydroxybenzoate, sorbitol

hexa- (3, 3,5-di-tert- butyl-4-hydroxy-phenyl) propionate, and conbi nati ons or
derivatives thoteefAddides\WO 2006/ 118807 PCT/ US2006/ 014869 -58- O her
Additives O her preferred additjves sujtable for use in the pol yner
concentrate i ncl udethen pselerredigdditiyes suitablsiforsp insthe gglymer eRpeentidds s, processi ng

aids, W st abibigetpe bithibaohshetty ety Rl hiiplditk sidasgne and cal cium

sterate, 5 adjuvants, , col'or mastefbatc 10w i nprovers,
crystal | i zat i cstabdlizss, lubsindntosuchl aspatydimethylsitoiane agttiéaldime steratke f oaner s,

preservatives, thickeners, rheplo nodi fers, hunectants, fillers, water,
B he || o, asbpHEr oEtacnth o DL GRS ToR SHEA A por ISR BKS1 | o,
copol yners of anﬁbﬁﬁﬁit@'p%ff‘gfézilc a@cﬁﬂ@sﬂ%a’ine?ﬂgrés@ﬁ/ﬂﬁle&rilﬁiﬁﬁer@fs, Hie@lbgf' ns,

el astoners, polyesters, ock copol yners, ester polyners, acrylate
pol ymers, al kymodifiery) hamectsotsyfllars watet, and thedikeacet at e pol ymers. Desirabl e

plasticizers and/or | tives for use in the present invention may thus be

fescr | bed by any csaamrE A nuedprRauiChams g RERE o SRR ¢ ne

enbodi nent s d%ﬂ{ai-cﬂ%shﬁfgebmerd:@ﬁ te@N6ImER of didlcding, axtudibrs)polyestérhe

pl asti ci zer i nclude an NFP conprjsing a C6_to CZloo paraffin having a
acry

15
pour poi nt1%bf hlﬁéOP?Wa estar polymessy afriate pe » et acrylgle pRbvmesgARdc onpr i se

an aliphatic Mﬁwﬂgg%&yi ng a viscosity of fromO0.1 to 1000 cSt at
100C. In yet andther odi nent, the polyner concentrate may conprise a

Dt bl at 6. 20 ol yiose LBk e e Br RGN ekl nPBE pRR Bty O ot
i nvention nmay thesrherdeseeibad by emderatfodimoers describedchepdin,siriany zenksingtiomdf drt | onal
additives) in eiobo ! heat itPchnvgetti Eer%m? For gxrmnple, in one embodiment, the plasticizer
15  may include an NFP comprising a Cs to Cap paraffin having a pour point of less
than —25°C. In another embodiment, the NFP may comprise an aliphatic
hydrocarbon having a viscosity of from 0.1 to 1000 ¢St at 100°C. In yet another

embodiment, the polymer concentrate may comprise a polymer concentrate
combined with a plasticizer and an additive such as a phthalate.
20
Polymer concentrate
The polymer concentrate of the present invention may comprise a blend of
one or more plasticizers (and optional additives) in combination with a one or
more semi-amorphous polymers. The polymer concentrate may comprise a blend
25  of semi-amorphous polymers or the polymer concentrate may comprise a blend of
a semi-amorphous polymer and at least one semi-crystalline polymer. In a
preferred embodiment, the polymer concentrate comprises a semi-amorphous
polymer and a semi-crystalline polymer. The semi-amorphous polymer preferably
comprises an alpha olefin copolymer, and the semi-crystalline polymer preferably
30  comprises an alpha olefin homopolymer or copolymer, or heterophasic copolymer
or blend with majority alpha olefin hornopolymer or copolymer. More preferably,



nore sem - anor phous pol yners. The pol ynmer concentrate may conprise a bl end
25 of sem -anorphous polymers or the polymer concentrate nay conprise a

bl end of a sem -anorphous pol yner and at | east one sem -crystalline

pol ymer. | n WO 26818806T ed enbodi nent, the pol yner concent PETESZOPI4B®ES a
sem - anor phous' polynmer and a sem -cryst alline polymer. The sem - anor phous
pol ymer preferably conprises an al pha ojgefin copol yner, and the

sem -crystalline polyner preferably 30 conprises an al pha ol efi n honopol yner
or copolymer, or heterophasic copolyner or blend with majority al pha olefin
honmopol yner  orygRBR! ¥R moRER &Iﬂ&%ﬁ@ﬁ%seﬁﬂ&ﬁﬂﬁﬁéﬁﬁ%@r Pﬁﬂn"s@zoow 014869
-59 both the sem -anorphous pol'yner and the sem -crystalline pol yner
conprise et hyéthylene, pmp]alyﬂl%n@d/omwlmewdmmpwlmeand propyl ene. | n anot her
enbodi ment, the co ent ate.c es an "ipsitu". al react or
bl end") i npact copolr}g) g{ﬁ&lbggﬁgg ec‘?°£“éffntra COPPIiF c{nsﬁ'bﬂlﬁf?/ﬁ@f"’drmy be a
reactor bl end Qvfregﬁr\ma")ﬂ%,a@f\& Zﬁgmerﬂﬁliépla&icyzebet ween 90 and 80, and nore
desirably between 88 and '8 pol ypropyl ene( pr ef er abl

hor nopol ypriopy! ene)Tr@nmwémmémgneayd)meaqﬂQ@ﬂMtﬂ i’e‘f\’*@@!% M and 20, and

Tor e desi T abl Vo BEhAe R ds A3 M eSS R BB KR 0T The

et hyl ene prop I's genéra ous an osed

general ly IesSpdlhﬂﬁp}aém@@tefaabmoﬂmpblsryﬂopﬂene)dasbétadabrys add 225 dugdably45 and 50,
nore desirably between 46 and 49, and ;gst desirably bet Wepﬁxgr 47 and 48 w %

ethyl ene. The heteentl028 dP\are mose desgablrheaern 12 and Wwi batedwloner 2 nore

intimately m Lendbb copol yner
may have a nei(&g?)f?ow rat%hfgngeﬁpqeqﬁg@%%rﬁl%@%ﬁﬁ%ﬁ aelh{;ﬁgé me tﬂf | ow rate
range 15 of0 t hrempobed gmﬂubgg@and:muﬁbwt‘ymhnﬂmdwwﬂypﬁbetwmmﬁ copol yner,

vhi bl e i mpdt OBpEGEPl e e 47 wd ol Rt BR A 2 nd

PP7715E4 whi chyta,@thyhaal T@@inq;a&rdaﬁmﬁmémwm InafbRidefied refddérd fra-mdrer  specific
details of howto 8’ roduce i npact copolgrpg pl ease see US 6, 399, 707.
YeShg fpp

Li kewi se for dntiastelyimpiredblend Bie notypeep @neat of e mapact Gapalymer opol yner s
pl ease see pa 9 Y I r ln an
alternate enb ﬁavggn%%li}effbgve%@ 3@%&3@% %ﬁ? yner has g]%ﬂ%“ﬁﬁljrgﬁréﬂé

15  of the ethylene propylene rubber component of the impact copolymer may have a

melt flow rate in the range of 5-150 g/10 min. Commercially available impact
copolymers suitable for use herein include PP7715E2 and PP7715E4 which are
available from ExxonMobil Chemical Company. For specific details of how to
produce impact copolymers please see US 6,399,707. Likewise for & description

20  of other examples of useful impact copolymers please see page 37 to 41 of WO
2004/014998.

Semi-amorphous Polymer
In an alternate embodiment, the semi-amorphous polymer has an mm triad

25  tacticity index of 75% or more (preferably 80% or more, preferably 85% or more,

preferably 90% or more). Preferred semi-amorphous polymers have a melt flow

rate deterrnined by ASTM D1238 of 0.1 to 2000 dg/min (preferably 100 dg/min or

less) at 230°C. In an alternate embodiment, the semi-amorphous polymer has an

intermolecular compositional distribution as determined by thermal fractionation
30  in hexane such that 85% by weight or more of the polyolefin is isolated as one or

two adjacent, soluble fractions with the balance of the polyolefin in immediately

preceding or succeeding fractions; and wherein each of these fractions has a wt%



25 tacticity index of 75% or nore (preferably 80% or nore, preferably 85% or
nore, preferably 90%or nore). Preferred sem -anorphous polyners have a
nelt flow rate determ ned by ASTM D1238 of 0.1 to 2000 d /mn ref erably
100 dg/min OFO200643880%t 230C. In an alternate enmbodi ment . F’Wé‘@ ﬁ‘r 883nor phous
pol ymer has an internol ecul ar conpositional distribution as determ ned by
thermal fractionation 30 in hexane such -6tthat 85% by wei ght or nore of the
polyolefin is isolated as one or two adjacent, soluble fractions with the
bal ance of the polyolefin in imedi ately precedrng or succeeding fractions;
and wher ei n eachmafomdregmertwithia cbﬁermfao\gtdabemmaoaﬂ%lralaﬁw to the

PCT/ US2006/ 014869 - 60, conononer with a di.fferenc ng greater
than 20 wt % re?m&?é”‘rfb°‘twen°fﬁ?féf’%t %"BB olymerpRLyo liiﬁhﬁaﬁ{‘ F08tRe copol yner

pol yol efin. |nelﬁﬁo@1nbﬂtrﬂﬁts&m—ﬂﬂ$igﬂb Blymet BR SNFw/MABE DB @150, pdfyamy has an
Mv Mh of 1.5 to 40 ref er abl L@?oyano preferably 1.8 to@%o even nor e

preferably 1.8l 66020,3“61%131)1)’131 todlmwenm@emlwbﬁmZﬁhe sem - anor phous

pol ymer useful herejn usi on_of ess han and a mm
triad tact igci ty in o EJPr"D %fth Eiste1) 8’?1015’ 05 RO Hle(gw %Bfl/eeg?ﬁeasur ed at
230 ) of 0.1 aa aaﬁeﬂomém afleispmfmrwgoéxwahﬁ@rtdm ﬁbﬁm@ﬁndees:s)rsvmd/ or an

I nt ernol ecul ar conpositional distribution as determ ned t her mal

fractionation mﬁfﬁlé&ﬂﬂ@%ﬁﬁﬁh“h%@te@%swdﬂbz%ﬁﬁfodﬁﬂ %ﬁllﬂt he pol yner is
i sol ated as on agra{) %gﬁ&]g%hes Diddﬁl:lr"an %c}%cﬁogxtfoﬂﬁ bal ance of the
r rac

polymer in i drate cedi ng r succee |ng and wherein each
of these fractmmuMBasademﬁﬁmdbpﬂmrmalfmom:mnbnmhehmmsumﬂﬁ'e%%be of no

greater th % r el at t he .aye e vvt(V noner ent of the
Qopol yrrer : TV EERLH TAAF O AP0 mst o dSoletod & auf op v FtHPly solpie Faiouy

sem - anor phOUSwﬁEhﬁ%[&rc&%@bol?ﬁeﬂﬂ'ﬁxﬂeﬂm@ﬁ? r@d?:dm%&ﬁ%ﬁfc@&&rﬂ faviens percent
crystallinity of 0.1 %to |ess than 35%cw_¥stallrn|ty Preferably W thin

this range, th@ mﬁ@ﬂhmf@apgeﬁethnehas@f &@wmpont@ém@m rate conprises

| ess than 30% o nity,
preferably |es Hf'ﬁan ‘gﬂd@ %ér'(a;;esrt 1 ﬁ"%lalﬁ]?g era gﬁ%&f bﬂi
crystal l'inity,content ef thbbypolwses; dﬂd&raﬂM@Mmsﬂmtdmr ty. Al so pref erabl y, the

sem - anor phous polyner, of the pol ymer concentrate c rises, at | east 0.5%
crystall i St Y, preflerpaﬁrcyiaatprfrfeﬂsm/&ep Pe‘rnqhmlwusegﬁér HESBVSRLgR | east 2%

crystal [ini ty, pahsf Bk ¥ peiceht@italRuby TS0 1648 that 35% crystallinity.
Preferably within this range, the semi-amorphous polymer of the polymer
concentrate comprises less than 30% crystallinity, preferably less than 25%
crystallinity, preferably less than 20% crystallinity, preferably less than 15%
20  crystallinity, preferably less than 10% crystallinity. Also preferably, the semi-

amorphous polymer of the polymer concentrate comprises at least 0.5%
crystallinity, preferably at least 1% crystallinity, preferably at least 2%
crystallinity, preferably at least 5% crystallinity.
Preferred semi-amorphous polymers useful in this invention preferably
25  have a Melt Flow Rate (MFR) of 0.1 to 200 dg/min, preferably 0.1 to 100,
preferably 0.5 to 50, preferably 1 to 25, preferably 1 to 15, preferably 2 to 10
dg/min (as measured by ASTM 1238, 2.16 kg and 230°C); alternately the MFR is
from 15 to 50 dg/min.
Preferred semi-amorphous polymers useful in this invention preferably
30  have a DSC melting point of 105 °C or less, preferably 90°C or less, preferably
between 25 and 90 °C, preferably between 30 and 80 °C, preferably between 35
and 75 °C, as measured by the DSC procedure described herein.



Preferred sem -anorphous polyners useful in this invention preferably 25
have a Melt Flow Rate (MFR) of 0.1 to 200 dg/mn, preferably 0.1 to 100,
preferably 0.5 to 50, preferably 1 to 25, preferably 1 to 15, preferably 2
to 10 dg/ &&?1 gsur ed by ASTM 1238, 2.16 kg and 23@Qrusabdsmidsed el y t he
MFR i s fromf 0 dg/mn. Preferred sem -anmorphous polymers useful in
this invention preferably 30 have a DSg nelting point of 105 C or Iess,
preferably 90C or |ess, preferably between 25 and 90 C, preferably bet ween
30 and 80 C, pref erably between 35 and 75 C, as neasured by the DSC

Cer < amor phous. pol JHered ai-HopRSHpe bR wehl s B b ety . o™ '

i nt er nol ecul abhaediatnhblesulat coinpbiitiér diftribiitiondfi76; detidee, pRéfeiablyBoby 80% or
nore, preferably 85% or nor e, preferably 90(%3or nore by wei ght of the

pol yner i sol atoéaloaﬂ:sptﬁf@ra'dv8§mr§mra@&f@rab1§8pétﬂr@m¢hmezﬂhéo ¢h the bal ance
of the 5 pol y?ﬁfmteﬁ ido TR %@@B#nu%raﬁ e rkglu‘BL EB&%Wﬁlebeﬁﬁée , and

wher ei n each ese fractions h Yo conpbnoner content with a

di f f erence5of palyngalrﬁﬂ:hmnedlitélﬁprezaimg%sﬁccmbmhgﬁaénonp;rmﬁwmtﬁweabﬁw( rel ative),
of the average V\Blg O/ compnoner of the cogol y&e The fractlons are

obt ai ned at t &ifgefasIANe %W@a@efswra?n%m ifferenesafnedreal ages. 10
The internole r f may be

det erm ned byq} er rral fagﬂé‘%e?’gﬁ%f?flaﬁﬁlb éelgtgbr? oggﬁ%gﬁﬁth%@gout 30 grans of
the semi- armcqxhonmnqwlfghmpdﬂymmtTherﬁaohwmdolﬁmmbatmdmmm&semch (0.32
cm on the side and fg blntr %@ced into a thick walled glass bottle
closed with s@ %Rﬁro’ffﬁ'ﬁeg'i ﬁ:g ®ry of Irganoxl O76, an anti oxi dant

comrer ci aljpy avai | git mtdrmeRediar @nﬁ;%mﬁ@ﬁ Bixtbafiewéfthé Sdpolyhie tnayhéd> M of
hexane (a principal mxture of normal and iso-isonmers) is added to the

contents of t Hetemgined by thampal fractippationjinhexaneas followspahenbIherams pf theout 23C for

24 hours. %Ha r d the
residue is tré&? ?%usi’gha}e?%ndgfgjﬁexane l?)ér%fé?ﬁ&gc}dsﬂﬁﬁﬁﬁgﬁ) ours at
23C. At the ethtsidfe etnﬁumaemuodhcedmhvbﬁcmmadglas@bottleommgmmm ned 20 and
evaporated to | d a r |du of t ol ere 0I ubl e at .23C._ To _the residue
i's added suf ngcﬁ &gmq’aﬁ & R Bnpsidat qogmergialy avalable REmhot ¢ 1 e i s

rTrﬁ; nt g; Eﬁ?se atitaledky ésﬁoia@ibn 24n8P S Smh mexs:%/@ pBfciphlhithié bY@l er bat h.
and iso-isomers) is added to the contents of the bottle and the sealed bottle is

maintained at about 23°C for 24 hours. At the end of this period, the solution is
decanted and the residue is treated with additional hexane for an additional 24
hours at 23°C. At the end of this period, the two hexane solutions are combined

20  and evaporated to yield a residue of the polymer soluble at 23°C. To the residue is
added sufficient hexane to bring the volume to 425 ml and the bottle is maintained
at about 31°C for 24 hours in a covered circulating water bath. The soluble
polymer is decanted and the additional amount of hexane is added for another 24
hours at about 31°C prior to decanting. In this manmer, fractions of the semi-

25  amorphous polymer soluble at 40°C, 48°C, 55°C, and 62°C are obtained at
temperature increases of approximately 8°C between stages. The soluble
polymers are dried, weighed and analyzed for composition, as wt % ethylene
content. To produce a copolymer having the desired narrow composition, it is
beneficial if (1) a single sited metallocene catalyst is used which allows only a

30 single statistical mode of addition of the first and second monomer sequences and

(2) the copolymer is well-mixed in a continuous flow stirred tank polymerization



pol yner is decanted and the additional amount of hexane is added for another
24 hours at about 31C prior to decanting. In this manner, fractions of the
sem 25 anor phous pol ymer sol uble at 40C, 48C, 55C, and i ned at
t enper at ur e YRGP®ALEYT of approxi matel y 8C bet ween stages?’%%ﬂ@@ﬂ?ﬁ%ﬁ%e

pol ymers are dried, weighed and anal yzed for conposition, as Wt % et hyl ene
content. To produce a copol yner having tffe desired narrow conposition, it is
beneficial if (1) a single sited netall ocene catalyst is used which allows
only a 30 single statistical node of addition of the first and second
nmononer sequentsastonylich aiyws ondy 8 sipple patymerigatigalenvinoeat fon substotiallinuous f1 ow

stirred tank p rization WO 2006/ 118807 PCTI US20061014869 -62 reactor
whi ch al | ows o%éﬁebﬁﬁﬁﬁ%%msfﬁg}eicgﬁl%ﬁ'envi ronment for substantially all
of the polymer chai Pfepfed kéigi- ot Bblymerafseful Ridhis ienBeiDprBRAYE; POl yner s
useful in this_ invention preferably have a nolecul ar_weight distribution

(M Mh) of Mv Mevesrmeleauariweight distripuben-@avAdm\of BhviMieef lessshany 4, preferably

bet ween 1. 5; an | L= ous pol yner of the

pol yrner cosnceﬁ??%%dylﬁ%@e%gpﬁg%ﬁ%ﬁfﬂ%@gg%ﬁig&ﬁgP'ene or propyl ene.
Preferably, the sehianambopiieus theckmirainophois®lymirpfitie polyngeent r at e conpri ses
a first nononmer conprising at | east /o ethyl eneggéfe%i, | east 50 wt %

0 w
propyl ene, mor EPNEERISICAY GAMRFISE At Iegsh S %QW?%FBBWBHQ,‘G- I B&st one ot her
conononer pol . kS , - fol YVl [ (eferent from
pol Y ek au&?%ﬁ&h? Iﬁérvl : el th&plyréy GRRnBhE cbﬂPn§'!§ g?ﬂ?%t nfontinkf

the first nonomer. nononer” and conononer (s he sem - anor phous
pol ymer of t hecomurisinget leasti$Oavits cloydergror apleast 60 attYopr@gpdade, mbyeha ol efins. In a

o1 opy| en- His cReLERO 9 1E: F2F BEPORos 4o i B oot RGBT SRO Pher o
propyl ene or agonipri2ing0d, eneCd-CRIRREMEWhic isAH fereRt frdn® (e firstRfichdiegne- et hyl ene

pl astoner). Suitabl e random copol yners of propyl ene have a heat of fusion of
| ess than 70 JThe frgtygonms and eomenemegminfibmisati-amephopepalymen af thoonpri se an

S o, P P eyl SOEBE gl U 08, {0 about 92
preferably from abduta préfemsl éntodimdm, the Sfhirmioctphomppélymerdeay edmprise aom about
B0 A 15 Bhoed copatymer cefamid o Rirein' 3 a andog Sopohmet oF T OF Propylene
propylene or as a propylene-“comonomer” plastomer {e.g., propylene-ethylene
plastomer). Suitable random copolymers of propylene have a heat of fusion of
less than 70 J/g, and thus are semi-amorphous, and preferably comprise an
average propylene content on a molar basis of from about 68 mol% to about 92
20  mol%, more preferably from about 75 mol% to about 91 mol%, even more
preferably from about 78 mol% to about 88 mol%, most preferably from about 80
mol% to about 88 mol%. The balance of the random copolymer of propylene
(i.e., the one or more comonomers) may be one or more alpha-olefins as specified
above and/or one or more diene monomers. Most preferably the balanced of the
25  random copolymer of propylene is ethylene.
The comonomer of the random copolymer of propylene may comprises
about 8 to 32 mol% of ethylene (C2) and/or a C4-C20 olefin, more preferably
about 9 to about 25 mol%, even more preferably about 12 to about 22 mol%, with
about 13 to 20 mol% being still more preferred.
30 More preferably, the random copolymer of propylene comprises about 8 to

32 mol % ethylene, more preferably about 9 to about 25 mol% ethylene, even



(i.e., the one or nore conononers) may be one or nore al pha-ol efins as
specified above and/or one or nore diene nononers. Most preferably the

bal anced of the 25 random copol ynmer of propylene is ethylene. The cononomner
of the randwo woqpubsprer of propyl ene may conprises abouPCEUSHIGR48MI| % of
ethylene (C2) and/or a C4-C20 olefin, nore preferably about 9 to about 25
nmol % even nore preferably about 12 to agout 22 nol% with about 13 to 20
nol % being still nore preferred. 30 More preferably, the random copol yner of
propyl ene conprises about 8 to 32 nol % ethylene, nore preferably about 9

to about 25 %8{%?%&?%&% Gboft S IlI!Bu?—ﬁPﬁ{c}ﬂ%% gm’%m&%qpﬁf @1b8kdly, - 63 nore

preferably about bout yl en Wi th about 13 to 20 nmoll/1o
et hyl ene bei ngpﬂsdéﬂelbehgrsaﬂmmmefemtdasﬂmmemommner The random copol yner

f I h ht I I ht Mn)  aof 000, 000
o Peos) o hunbor | LhE o Apu e HleR e oA ve £ Y S R0 or
| ess. a 2- averadaTiAUIS00000 8ffess Mkl 9B méleemar@@gmqmn)bpss and a

g' i ndex of 1.5 | eSs neasured at the wei ght "average nolecul ar wei ght

(My) of thé pcﬂbwtéroﬂﬁlsﬂﬂﬁglr less tazeavierngp olojqenlap yeight(Mz) of nbous 490,00 or al | of

ohr onat og1 aphy e & € Tget 6 55 15 et BA N uESeted B Gl et o
copol ymer of pgnveRyfeRepotte iR isolachil Bﬁe&tﬁ@@aﬁcﬁn@bﬂ@fwﬁl 00, 000
g/ nol e, nore prefer abI Ib? about p%%@ggo t o about 000 OOC(); nor e

preferably a wyaedfmneébyéiﬂ? glso kpewm as SeRexgbEion SNy ebEy a My of
about 50, 000 tg, ut 300, 000, wherein Mvis determ ned as descri bed
herein. 15 In"a préeferred enbodi nent, the random copol yner of propyl ene may
have a Milof aboutln apff@rddemitodineny, tRdfnddn copoimher,of prupylepe efaghatd y a Vh of

about 10, 000 tq ahoypt 0, 000, r abl of _aboyt, 30,000 to
about 500, oo@ﬁW&I}ég?}Itﬁﬁ‘g’IIé%PkP“Pm&@?&%(ewﬁ% %XB‘@&MIIIY ﬁB’g‘ﬁPII%’B 000,
wherein M is 10d@bes %dﬁ?‘i'OGQOGI?%%H:P&Perilﬂj}@l\dho?ﬁmhﬂz@o@m%fﬁwted enbodi nent ,
t he random cop oI nmer of @glaene nmay have a Mz of about 10, 000 to about

5, 000, 000 g/ wépeaooﬂmmremr& BIMW@fnhO%ﬁO,Q%tﬂabOBKBWOI‘Eh%th@Mwls 000, 000,
nor e preferabld%teﬁn%d d%&%ﬁdh%p 000 to about

15 In a preferred embodiment, the random copolymer of propylene may have
a Mn of about 5,000 to about 3,000,000 g/mole, more preferably a Mn of about
10,000 to about 1,000,000, more preferably a Mn of about 30,000 to about
500,000, more preferably a Mn of about 50,000 to about 200,000, wherein Mn is
determined as described herein.

20 In a preferred embodiment, the random copolymer of propylene may have
a Mz of about 10,000 to about 5,000,000 g/mole, more preferably a Mz of about
50,000 to about 1,000,000, more preferably a Mz of about 80,000 to about
500,000, more preferably a Mz of about 100,000 to about 300,000, wherein Mz is
determined as described herein.

25 The molecular weight distribution index (MWD=(Mw/Mn)) of the random
copolymer of propylene may be about 1.5 to 40.0, more preferably about 1.8 to 5
and most preferably about 1.8 to 3. Techniques for determining the molecular
weight (Mn and Mw) and molecular weight distribution (MWD) may be found in
U.S. Pat. No. 4,540,753 (Cozewith, Ju and Verstrate) (which is incorporated by

30 reference herein for purposes of U.S. practices) and references cited therein and in

Macromolecules, 1938, volume 21, p 3360 (Verstrate et al.), which is herein



500, 000, nore preferably a Mz of about 100,000 to about 300,000, wherein M
Is determ ned as described herein. 25 The nol ecul ar wei ght distribution

i ndex (MAD=( MM Mn)) of the random copol ynmer of propyl ene mag be about 1.5
to 40.0, oW PPE1BBEbly about 1.8 to 5 and nost prefer BEIYSHBRIS6 8 to 3.
Techni ques for determ ning the nol ecular weight (Mh and My) and nol ecul ar
wei ght distribution (MAD) may be found i U. S. Pat. No. 4,540, 753
(Cozewith, Ju and Verstrate) (which is incorporated by 30 reference herein
for purposes of U S. practices) and references cited therein and in

Macr onol ecul esncaipéi8ied b9 kefepencdifor MuPReHoAVB! prhdtite candirefatenpes cited ch is herein
WO 2006/ 118807, PCT/ U52006/ 014869 -64 incorporated by reference for purposes
of U S. pract i@%r?mand references cited therein. In a preferred enbodi nent,

t he random copol y S prLY - out 1 to
about 1.5, nore prg?éﬁ%%f% a gh%%?éﬁg%%ut c%nﬁ%ptgwgﬁgﬁpﬁfﬂgg%aﬂgn measur ed
at the Mwv of tag ipdsxyvaiee ofisbaug 1 tdabount. s, mee prefershlg aig vf atat 1.85tcact i ¢

pol ypr opyl ene as the baseli ne. r e reipn, the g’ index is defined as:
0 2b 27 Whlor P13 vRRB merursd 7 the Nib-ad ot Yong eHEBRF BB Y ner o
propyl ene ' 10 gagbtickb phisplopfichddsitheWiselinkl FEORekret, e & /iRRANs Aghpgrer of the
sane viscosity-averaged ™ nolecul ar weight (My) of the Tandom copol yner of
propyl ene. rlias= KMY' , K and a were neasured values for |inear polyners
and shoul d be obtained on the sane instrunment as the one used for the g

i ndex measurenent. 4n-% preferred enbodi nent, the random copol yner of
propyl ene may have "~ 15n7a crystallization tenperature (Tc) neasured with

differential scanni‘,nﬁr © HeTBkihMc Y{g%%o%e%ﬁ% c%BQl?ﬁfééfofﬁ%len@m e

I
preferably, 150C or less. In a preferred enbodi nent, random copol ymer of
propyl ene 1Gay ahdwgis the miehsictviscofityalfalinedt p8hyntep o fthe wamé vid&osijy-aberagedr e
preferably, about 0.87.to 0.92 g/nl, nore preferably about Q.88 to about
0.91 g/m as reelegwagveight (Mpof fampndoppeqpolyyss of mrepylgis. HuF kv 2K@nd| n a

preferred embodl IR eackB§ viRRIO TufeRPRIYHES af sHOLRARDE BBSndibh théVafhe

instrument as the one used for the g’ index measurement.
In a preferred embodiment, the random copolymer of propylene may have
15  acrystallization temperature (Tc) measured with differential scanning calorimetry
(DSC) of about 200°C or less, more preferably, 150°C or less.
In a preferred embodiment, the random copolymer of propylene may have
a density of about 0.85 to about 0.95 g/ml, more preferably, about 0.87 to 0.92
g/ml, more preferably about 0.88 to about 0.91 g/ml as measured per the ASTM

20  D-1505 test method at 25°C.

In a preferred embodiment, the random copolymer of propylene may have
a melt flow rate (MFR) equal to or greater than 0.2 g/10 min., preferably between
2-500 g/ 10 min. and more preferably between 20-200 g/10 min., as measured
according to the ASTM D-1238 test method.

25 In a preferred embodiment, the random copolymer of propylene may have
a heat of fusion (Hf) determined according to the procedure described in ASTM E
794-85, which is less than 70 J/g, preferably greater than or equal to about 0.5
Joules per gram (J/g), and is less than or equal to about 25 J/g, Preferably less
than or equal to about 20 J/g, preferably less than or equal to about 15 J/g. Also

30  preferably greater than or equal to about 1 J/g, preferably greater than or equal to
about 5 J/g according to the procedure described in ASTM E 794-85.



anelt flowrate (MFR) equal to or greater than 0.2 g/10 mn., preferably
between 2-500 g/10 mn. and nore preferably between 20-200 g/10 mn., as
measured according to the ASTM D-1238 test nethod. 25 In a preferred

enbodi nent , WO2006AH&8M copol yner of propyl ene may have ®ATEHE2000014865i on
(Hf) determ ned according to the procedure described in ASTM E 794-85,
which is less than 70 J/ g, preferably gtgater than or equal to about 0.5
Joul es per gram (J/g), and is |less than or equal to about 25 J/g. Preferably
| ess than or equal to about 20 J/g, preferably | ess than or equal to about

15 J/g. Al'so 30 pr‘?i%fu?d?lrﬁétﬂk@ﬁfe%ﬁta}ygﬁﬁa}%ns%%ﬂl}ﬂ%Ic%?QHfthép%?len@referab' y

greater than or equal to about 5 J according to the procedure descri bed
in ASTM E 794 reddueq\in figoaudonsapslypersiysepdercdnyepedomipantly thhsara¢ - net al | ocene

catal yst ma ns.ur e hyl .aroups .of .the pr residues in the random
copol zrrer o?‘/ G%W'eﬁghh%vﬁlg%%% Rtk §891f%¥%n§ﬁ§ftqei’é?ﬂy ¥ Bot h
syndi ot acti c oskitle,ahoedh the oRttiCpolRhire ha@be phferpado (Ihk eificity 6f tho0ssi bl e,

t hough the isotactic polynmers nay be preferred. The tacticity of the 5
propyl ene Pesipmpyienegssdies deadstoangmenntt cpms{pdinifym femplymers.nEhenol yrers. The
relatively lo I 1A VAR gﬂgﬁgg ropyl ene
maybe deri vegd%tﬁ?% ;foswvg{eggl% |¥€ 3%19%?%%)}? %ﬂﬁg? I nNe rﬁ"gggﬁg’iﬁ%‘éﬁgt" |9ng

al pha- ol efi n defivadrfoomistatic delypopilent chitanel byTineorpamathomalplegsclefimer of

propyl ene may be parti al I%/ clg a%al line, which 10 preferably arises from
crystal | | zabl &ORPRREH &Y fFsgH %f PYA-ene sequences. For use herein, the

crystallinity of th‘ﬁeEﬁﬂﬂﬁ@oﬁ&?ﬂbﬁ’&ﬁ&oﬂﬁeﬂéﬁ%&ﬂ%ﬂl@'&rﬁ{aﬂﬁlepﬁhicﬁXpressed in
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pol yrer dilQi d@defmblvra@sesr%mwstm@ﬂgysw@rw propylens searanses.: Jfor use
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0

this level of crystallinity, the random copol yner
15  purposes heren.

The random copolymer of propylene of the present invention preferably
has a polypropylene crystallinity of about 0.25% to about 15%, more preferably
0.5 to 25%, more preferably 1 to 20%, more preferably 2 to 15%, more preferably
from about 0.5% to about 13%, and most preferably from about 0.5% to about

20 11%. .

In addition to this level of crystallinity, the random copolymer of
propylene preferably has a single broad melting transition. However, suitable
random copolymer of propylene polymer may show secondary melting peaks
adjacent to the principal peak, but for purposes herein, such secondary melting

25  peaks are considered together as a single melting point, with the highest of these
peaks being considered the melting point of the random copolymer of propylene.
The random copolymer of propylene preferably has a melting point of less than
100°C, preferably from about 25°C to about 75°C, preferably about 25°C to about
65°C, more preferably about 30°C to about 60°C.

30 The procedure for Differential Scanning Calorimetry (DSC) is described
as follows: About 6 to 10 mg of a sheet of the polymer pressed at approximately
200°C to 230°C is removed with a punch die. This is annealed at room
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point, with the highest of these peaks being considered the nelting point

of the random copol yner of propylene. Tée random copol yner of propyl ene
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hydr ocar bon e.tgan 3liexane or 20 heptane. This thermal fractionation procedure

i s descri bed bel ow. Typically, . )
15 Theyrgndom co%olymer of propylene of the present invention preferably

(o

comprises a random crystallizable copolymer having a narrow compositional
distribution. The intermolecular composition distribution of random copolymer of
propylene (e.g., the narrow compositional distribution) may be determined by
thermal fractionation in a solvent such as a saturated hydrocarbon e.g., hexane or

20  heptane. This thermal fractionation procedure is described below. Typically,
approximately 75% by weight and more preferably 85% by weight of the polymer
is isolated as one or two adjacent, soluble fraction with the balance of the polymer
in immediately preceding or succeeding fractions. Each of these fractions has a
composition (wt% ethylene content) with a difference of no greater than 20%

25  (relative) and more preferably 10% (relative) of the average weight percent (wt%)
ethylene content of random copolymer of propylene. Thus the semi-amorphous
random polypropylene copolymer is said to have a narrow compositional
distribution if it meets this fractionation test criteria.

The length and distribution of stereoregular propylene sequences in a

30 preferred random copolymer of propylene is consistent with substantially random

statistical copolymerization. It is well known that sequence length and

distribution are related to the copolymerization reactivity ratios. By substantially
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distribution. The. reactivity ratios and sequence distributjon of the random
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propyl ene re5|§ é%%n%%ﬁ%@?ou% elgﬁ{e] "herein, to produce random copol yrmer of
propyl ene Wth the As eﬂhnetﬁdrmﬁdpmd&maulmh crq:mi}mnercotﬁpmps]enéwhhdiast ribution,

it is desirable t le sited cat | d,
cont | nuous {1 oRLEY| AR kR S'”wépfnbaﬁwﬁ hitien, g e (Bl ) o

si ngl e pol ynerj gajlefledddavdlys® H—mﬁé@%&n&ﬂhb@dﬂdw@th&ed}fanl& he pol ymer
chai ns of prefer red random co grrer of propyl ene polyners. A preferred
random copol ynmlymenq@h@@ma@tnewm dllows Wl:éa pmsbmlymwatmn egiviropmerd &arcr i bed in

gg:)ﬂ Ica'?lS oﬁlgeLf"@ er ygﬁlo&@@f’%%%ﬂg ?ffﬁ@m&aﬂi@ c@@@ﬁ#&g}rﬁd UUSS Ser. No.
60/ 342, 85415 f i preplylénepolydlers.1999, and described in further detail as the
"Propylene A preferred random copolymer of propylene used in the present invention
is described in detail as the "Second Polymer Component (SPC)" in co-pending
U.S. applications U.S. Ser. No. 60/133,966, filed May 13, 1999, and U.S. Ser. No.
60/342,854, filed Jun. 29, 1999, and described in further detail as the "Propylene
20  Olefin Copolymer" in U.S. Ser. No. 90/346,460, filed Jul. 1, 1999, which are both
fully incorporated by reference herein for purposes of U.S. practice.

In addition to one or more comonomers making up the major portion of
the random copolymer of propylene polymer (i.e., alpha-olefins) selected such as,
but not limited to, ethylene, alpha-olefins having 4 to 8 carbon atoms, and

25  styrenes, random copolymer of propylene polymers, as described above can
contain long chain branches, which can optionally be generated using one or more
alpha, omega-dienes.

Alternatively, random copolymer of propylene may comprise at least one
diene, and more preferably at least one non-conjugated diene, which may aid in

30  vulcanization and other chemical modification and/or cross-linking processes.
The amount of diene in random copolymer of propylene may preferably be no

greater than about 10 wt%, more preferably no greater than about 5 wi%.



20 A efin Copolyner” in U S. Ser. No. 90/346,460, filed Jul. 1, 1999, which
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(as descri bednab(pub)eﬂmyleﬂac@olymﬁ(apdés;aﬁbeﬂnbbee)emﬂdbmmﬁebylgmﬁylem descri bed
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" "an enbod: FERCURR rpsofitien Bttt e hgort S BRE DRI BR M opyrene
pol yner may ciesmibed ebovelahé thé numbenef rimiosioibpolRtRk yiEbpyléndin apwifand pol ymers
differing in the olefin content. Preferably, one random copol ynmer of
propyl end?  embodiment may be three or less, more preferably two or less.
In an embodiment of the invention, the random copolymer of propylene

polymer may comprise a blend of two random copolymer of propylene polymers

differing in the olefin content. Preferably, one random copolymer of propylene

may comprise about 7 to 13 mole % olefin, while the other random copolymer of
20 propylene may comprise about 14 to 22 mole % olefin. In an embodiment, the

preferred olefin in the random copolymer of propylene is ethylene.

The random copolymer of propylene polymers useful in the instant

invention preferably comprise a particular triad tacticity. The term "tacticity”

refers to the stereogenicity in the polymer. For example, the chirality of adjacent
25 monomers can be of either like or opposite configuration. The term "diad” is used

herein to designate two contiguous monomers; thus, three adjacent monomers are

referred to herein as a triad. In the instance wherein the chirality of adjacent

monomers is of the same relative configuration, the diad is termed isotactic. In

the instance wherein the chirality of adjacent monomers is in an opposite relative
30 configuration, the diad is termed syndiotactic. Another way to describe the

configurational relationship is to term contiguous pairs of monomers having the

same chirality as meso (m) and those of opposite configuration racemic (r).
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at break . 9 meso triads correspogds to relatively lower crystallinity that translates into

better elastomeric properties such as high tensile strength and elongation at break
coupled with very good elastic recovery. Good elastomeric properties are
important for some of the potential applications of the present invention.

20 Preferred random copolymers of propylene used in embodiments of the
present invention have a mm tacticity index (m/r), also referred 1o herein as a
propylene tacticity index and/or as mm triad tacticity index, of at least 75%. The
propylene tacticity index, expressed herein as "mv/r", is determined by 13C nuclear
magnétic resonance (NMR). The propylene tacticity index m/r is calculated as

25  defined in H.N. Cheng, Macromolecules, 17, 1950 (1984). The designation “m”
or “t” describes the stereochemistry of pairs of contiguous propylene groups, “m”
referring to meso and “r” to racemic. An m/r ratio of 0 to less than 1.0 generally
describes a syndiotactic polymer, and an m/r ratio of 1.0 an atactic material, and
an ny/r ratio of greater than 1.0 an isotactic material. An isotactic material

30  theoretically may have a ratio approaching infinity, and many by-product atactic

polymers have sufficient isotactic content to result in ratios of greater than 50.



coupled with very good elastic recovery. Good el astoneric properties are

i nportant for sone of the potential applications of the present invention.
20 Preferred random copol ymers of propyl ene used in enbaqgi he
present i nvRIBHIEY e a mMmtacticity index (mr), al sooérHe eré@{??{sgg her ei n
as a propylene tacticity index and/or as mmtriad tacticity index, of at

| east 75% The propylene tacticity indé&, expressed herein as "mr", is
determ ned by 13C nucl ear nmgnetic resonance (NVR). The propylene tacticity
index mr is calculated as 25 defined in H N. Cheng, Macronol ecules, 17,
1950 (1984). The ddsrgreftriedembadiment, thevanddesepobyoersdferapylanedeteeni stry of

pairs of conti.quous propylene gr,oups, ", referring.t sp and,"r" to
racemc. An mlg&?cglf i8§r381f"5 qgoﬁ%lggeoﬁs&ﬂﬂ%% ﬁgﬁgnﬁlsﬁi;eo?@ga&%gd a

syndi otactic nﬁf&memsmﬂwgarédomiﬁﬁh@nwr, ile. Breater AkRgH% Coffthé popykne and  an
Sr ratio of greater than 1.0 an isotactic material. An isotactic material 30

t heor et i cal | y resigueh vibe polypropyergsxchiaivn ohenyt eermanpmensvgh anefhylbye. pr oduct

atactic pely av uf fi.ci i sotactiic. contenf f .4 .in ratios of
greater t hgn g;gg a\?\gm?g6’2/%3%8%@@F/S%ﬁ%%?l@%fglggaﬁq%%tﬁeﬁﬁ%déﬁtef erred

embodi ment, t hgethyl pesips GAROsMEREithePnedly Gitidedid@ have isotactic stereoregul ar
propyl ene crystallinity. The term"stereoregular” as used herein neans that

t he predom nant numfﬁr,reqraadowab@wmfw “@qﬂﬂtiﬂémi)méfﬁlwoéﬁé"e%si dues in
the pol ypmpy'n%ﬂ%iﬁf‘tﬁ%}lé?tk%ﬁe%f@:f@éﬁgé ﬁﬁﬂé’ﬁ?@e&ﬂfeﬁb 33(?&121%%@91 5 has the

same 1,2 insertron an e stereoc cal "orrentation of endant net hyl
groups i s the 75% e, grentdr)180% oregreatern; 82% oe gieater, B U argranter,ra90bor@ogtdry ner s of

ropyl ene ysefuyl in . this jnvention have an triad. tacticity index of
v ee. propr ertbe gk niad eioRt s 66 B Racs erbistie Soghy 6F» Grbdieep 5096 or
greater, 82% Ghre@hdjadeRl ?roﬁﬁgﬁe%ﬁtﬂra%ﬁiﬁrconéﬁﬁngg%m&ﬂ 1§1283088s, edfteskble MM tri ad

tacticity index of "a polyner is the relative tacticity of a sequence of
t hree adj acentas pbienl combingtipr of mand nsequensen sFormpumgsesthersimadtiso tail bonds,

expressed as 1A i iQn of. in r nees.  For r poses
herein, it is eﬁ%%ﬁ?@i%éégf%ﬁ@é%%-cg%%ﬁ%ﬁgglg gﬁ%%ﬁ’gvregg@ % %"’gﬁgge nt
invention as tienuitter of wfits of the spasiftedrtacticity v d1bofake propylaatiadsifthet acticity to
all of the _propylene triads in the 15 copolyner. The tacticity index (mm

fraction) 18f &oPAERsH dhe tachpibl e (num fraglion) é’é@ RoRylaREFopPIyReRcande NVR
spectrum of 1 gRhARY k&M% T RME Frtur@i O Hirofyink QUpdihn AW

following formula:

PPP(mm)
PPP(mm) + PPP(mr) + PPP(tr)

where PPP(mm), PPP(mr) and PPP(rr) denote peak areas derived from the methyl
20  groups of the second units in the following three propylene unit chains consisting

mm Fraction =

of head-to-tail bonds:
CHs CHs CHs
PPP(mm): ——(clsH-—CH2 CH——CH, CH-———CHz)——
CHs CHg
PPP(mr): ——(cl:H-——CH2 CH——CHp}—{CH——CHa}—
CHs

25



mm Fraction =
and PPP(rr) d

second units in the follow ng three propylene unit chains consisting

PPP(nm) PPP(nmm) + PPP(nr) + PPP(rr) where PPP(mm), PPP(nr)
enote peak areas derived fromthe nethyl 20 groups of the

of

head-t o-t aiwohosmsdsssoCH3 CH3 CH3 |  PPP(nmm: (1 H CH2H |Ir¥@2addolthseiH2> - -
nm): --E | HCH2Ht H CH2HC H-CHZH | CH3 25 WD 2006/ 118807
4869 -71 CH3 CH3 PPP(rr) HCH3-- f CHCHj)--E H CH2~- |

CH3 CH3 PPP(
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CH3 The 13C
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an article in
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NVR spectrum of the propyl ene copol ynmer is nmeasured as

U S. Patent No. 5,504,172. The spectrumrelating to the nethyl
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21.9 ppm, 5asec nd regi on (20.3-21. %rr) and a third region
m . Eljglﬁﬂ eak in he etrumvvas ned W|th referenceto
t he j°dofal Pﬂﬁ%’ﬁ &‘h H3o—EH 3831?% In the

t he met hyl group of the secend wunit in the three propyl ene

unit chain represented by PPP (mm) resonaCes. In the second region,

met hyl group

represent ed byh
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g second region (20.3-21.0 ppm) and a third region (19.5-20.3 ppm). Each peak in
the spectrum was assigned with reference to an articie in the journal Polymer,
Volume 30 (1989), page 1350. In the first region, the methyl group of the second
nnit in the three propylene unit chain represented by PPP (nm) resonates. In the
second region, tﬁe methyl group of the second unit in the three propylene unit
chain represented by PPP (inr) resonates, and the methyl group (PPE-methyl
group) of a propylene unit whose adjacent units are a propylene vunit and an
ethylene unit resonates (in the vicinity of 20.7 ppm). In the third region, the
methyl group of the second unit in the three propylene unit chain represented by
PPP (rr) resonates, and the methyl group (EPE-methyl group) of a propylene unit
whose adjacent units are ethylene units resonates (in the vicinity of 19.8 ppm).
The calculation of the mm triad tacticity is outlined in the techniques shown in
U.S. Patent No. 5,504,172. Subtraction of the peak areas for the error in
propylene insertions (both 2,1 and 1,3) from peak areas from the total peak areas
of the second region and the third region, the peak areas based on the 3 propylene
units-chains (PPP{mr) and PPP(xr)) consisting of head-to-tail bonds can be
obtained. Thus, the peak areas of PPP(mm), PPP(mr) and PPP(rr) can be
evaluated, and hence the triad tacticity of the propylene unit chain consisting of
head-to-tail bonds can be determined.

The triad tacticity can be determined from a '*C-NMR spectrum of the
polymer, as described by J, A. Ewen, "Catalytic Polymerization of Olefins", (the
Ewen method); and Eds. T. Keii, K. Soga; Kodanska Elsevier Pub.; Tokyo, 1986,
P 271, and as described in detail in U.S. Patent Application US2004/054086 filed
March 18, 2004 on page 8, in numbered paragraphs [0046] to [0054], all of which

are incorporated by reference herein.



PPP (rr) resonates, and the nmethyl group (EPE-nethyl group) of a propyl ene
unit 15 whose adjacent units are ethylene units resonates (in the vicinity
of 19.8 ppn). The calculation of the mmtriad tacticity is outlined in the
t echni ques somwoe/igse7U. S. Patent No. 5,504, 172. Subtract peonusHosihaspeak
areas for the error in propylene insertions (both 2,1 and 1,3) from peak
areas fromthe total peak areas of the_.second region and the third region,
t he peak areas based on the 3 propyl ene 20 units-chains (PPP(nr) and
PPP(rr)) consisting of head-to-tail bonds can be obtained. Thus, the peak
areas of PPP(nm, PPP can. b Vi nd hence the triad
tacticity of the pl}’péﬂr}ﬁ%]ﬁ efs % sg%gﬁg{p% ?%M%é&%e{“oﬂ? ail bonds can
be determ ned. avIﬂ%léédnﬁﬂer&i@Hﬁhﬁ‘defﬁle%&eﬁ&lmismﬁed(ﬁxﬁcmablﬂﬁc‘ NMR spectrum
of the 25 pol as described by J. A Ewen, "Catalytic Polynerization of

defins", (th aYEWQhTth%@WE exgreplesdaclude: Vidilil 00, ¥MBRGaVM8&nska El sevi er

ngl | c;—?rgﬁ’ U%E%%ST%%?@N@?C 0 gﬁﬁgggﬁﬁg%%damyl’l n nurT(ger ed

par agr aphs § 00vigb100) ViMDE®d] , all of which are incorporated by ref erence
herein. WD 2006/ 118807 PCT/ U82006/014869 =12 Propyl ene poly useful as
semi - amor phous pol Y8 PEfEEdembodiment, he-semirgmermhghsRelaners psefy) the trade

name Vi st anmax i ncl ude: VM
1100, VML120, %%55%8&&&9%%5@%%&@&%? %W%gpg%ﬁ%%@gt VVR330,
VMR371, VNBOOerefeﬁblvmcc MNBR0 I aﬂoﬂleapmfeefedremdth; thersemi-, t he
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crystallinity of 15% or |ess, preferableﬁwlo% or less, 10 preferably 5% or
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enbodi ment, t lembsdiment ity gemi-amorphbysplymanpmpsies atleastSaaiold% nol e %
) 0 0
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15 preferably 15% or less.

Preparation of Semi-Amaorphous Random Copolymers of Propviene

Random copolymer of propylene useful as semi-amorphous polymers
herein can be prepared by polymerizing propylene with one or more of a C2 or
20  C4-C20 alpha olefin, most preferably the random copolymer of propylene
comprises propylene and ethylene. The monomers are preferably polymerized in
the presence of a chiral metallocene catalyst with an activator and optionally a
scavenger. The comonomer or comonomers used in combination with propylene
may be linear and/or branched. Preferred linear alpha-olefins include ethylene or
25  C4to C8 alpha-olefins, more preferably ethylene, 1-butene, 1-hexene, and 1-
octene, even more preferably ethylene or 1-butene. Preferred branched alpha-
olefins include 4-methyl-1-pentene, 3-methyi-1-pentene, and 3,5,5-trimethyl-1-
hexene.
In a preferred embodiinent, a continuous solution polymerization process
30  may be used to produce random copolymer of propylene comprising, for example,
propylene and one or more of ethylene, octene or a diene. The polymerization

process preferably utilizes a metallocene catalyst, namely, 1, 1'-bis(4-



Preparati on of Sem - Anor phous Random Copol yners of Propyl ene Random

copol yner of propyl ene useful as sem -anorphous pol yrrers herei n can be
prepared by pol ynerizing propylene with one or nore of or - C20

al pha ol ef W0 20964188 ef er abl y t he random copol yner of prl’&ﬂfﬂsé?f’é’ob“éf?prl ses
propyl ene and et hyl ene. The nononers are preferably polynerized in the
presence of a chiral netall ocene catal ys& with an activator and optionally a
scavenger. The conononer or conononers used in conbination with propyl ene
may be |inear and/or branched. Preferred |inear al pha-olefins include

ethyl ene or 2&e%lﬁﬂlﬁﬁ%nﬁ]nﬁﬂﬂ@d@ieﬁ(&j/dwpenﬁﬂfeﬁ?rme?f-ﬁﬁtaﬂmhvy -ithyd-ene, | -but ene,

1- hexene, and 1- octene, even nore eferabl y ethyl ene or 1-butane.
Preferred brafiesieaylhafiem dipethyl vath dvapthylandingatetakis(egniiiugrphenyl)
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enbodi nent, a conti ous SOl ymer I PAT6N ’process 30 may be used to
produce randobetelam@tiymg mof bdmddayisarbeamgﬂrtb shergondnesr fexdastrpires priger opy| ene
and one or nor e, of _ethy| ene, octene or a diene. ogiuct%?ll yneri zation process

pr ef er abl y5 ut i intreductioninte.fhe gelumenzation pyasess. Fioral of mase s (4 WO

2006/ 118807 P Mﬁﬁe E,ﬁﬂ,T 3

triethylsilyl pheny ﬁgf %éﬁgl ?Sﬁylblsgrﬁl?%na’ngﬁ?}fWZ th&(lma rbtelugerdymbut yl -

fl uorenyl ) haf mmbmahommﬂydumthyhnmmmydlm@émaﬂwmphemé)mﬂpent af | uor ophenyl )
borate as an gctivatar. An anoal um num un anel tri-n-

octyl al uni nun?regn.%ﬁléa%?d‘a@&"%g F&Eﬁ%@ﬂ&e@f%@fﬁa ar?ﬂ?@?’rﬂprpf/tg@d streams prior
5 to int rOdUCEdﬂﬁﬂublﬁtsﬁn%@&n@%aMtBﬁrdoﬁﬁéckéaﬂnBér%.e%xalﬁ%aymeQQH&idtﬁé‘ of nore
crystalline polyners, dimethylsilylbis(indenyl)hafniumdinmethyl may be used

in conbi h&tumlvwmaﬂmmny mambmdd@dtcamp@wém@ﬂmw@&ﬂ@wf) bor at e.
Preferably thgta utIJhg feﬁéﬁ&ﬂ@gbﬁaﬁg?ﬁgﬁééf?es_&ﬁ@eﬁ lggl e, or in two,

conti nuous sti I’I’g% tan reac ors conne ane nay be used as

the 10 sol venpolyﬂnanmﬁdnteaoﬂinm& edndaoied adiyhdtgaliyistadedotion tedripepat@ret he sol ubility
The feed. is ransferred to the first reactor where the

f th -
gxot hgr(r:n'oc aﬁ‘f"‘s"ﬁ@r#"?&ﬁ%#?éﬁ ?é G-sHydaengas mayplsobsadded toghesr a reacti on
tenperature féﬁét%%ﬁa%ﬂi&m%&c&aﬁﬂe@ﬂﬂ’é 18 P Fdedité al so be

added to the reactors as a furt ar wel gﬁ’t regul’ator. |If desired,
pol ymer pthduthen transf@'rddheﬂletscramdfrmctoe,dvhmh istadsopenated adiahatically atehi ch is al so
operated adi atbat empera egetweenabout50°Ct0200"C

Additional monomers, solvent, metallocene catalyst, and activators can be

-q

fed to the second and/or additional reactors. The polymer content leaving the
second reactor is preferably from 8 to 22 weight percent. A heat exchanger then

20  heats the polymer solution to a temperature of about 220° C. The polymer
solution is then brought to a Lower Critical Solution Temperature (LCST) liquid-
liquid phase separator which causes the polymer solution to separate into two
liquid phases--an upper lean phase and a lower polymer-rich phase. The upper
lean phase contains about 70 wt% of the solvent and the lower polymer rich phase

25  contains about 30 wt% polymer. The polymer solution then enters a low pressure
separator vessel which operates at a temperature of about 150 °C and a pressure of
4-10 bar-g (400 to 1000 Pa) and flashes the lower polymer rich phase to remove
volatiles and to increase the polymer content to about 76 wt%. A gear pump at
the bottom of the flash vessel drives the polymer rich solution to a List

30 devolatilizer. An extruder is coupled to the end of the List devolatilizer whereby
the polymer material is transferred to a gear pump which pushes the polymer
material through a screen pack. Then the polymer may be cut into pellets and fed



tenperature between about 500 C to 200 C. Additional nononers, solvent,

nmet al | ocene catal yst, and activators can be fed to the second and/ or
additional reactors. The polymer content |eaving the second reactor is
preferably wem§11s80722 wei ght percent. A heat exchanger PEHESROBD1#6At s t he
pol ymer solution to a tenperature of about 220 C. The polyner solution is
t hen brought to a Lower Critical Solutiof. Tenperature (LCST) liquid- liquid
phase separator which causes the polymnmer solution to separate into two

| i qui d phases--an upper | ean phase and a | ower polyner-rich phase. The upper
| ean phase co i gut , }?d?ﬁn ol ymer rich
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pol ymer rich solution lizer. An extruder is coupled to

the end of % heC2Q alphajdedin imtthe prz@ncmwf@rcébyl m@thl&zocpm gatadyst withan jaetivatos

transferred to whi ch t r ugh a
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PCT/ US2006/ 0148é&fllloceded asi@thdsetmb®h tdfilvEr mébr?mﬁbxﬂéﬁ{ﬁépym fheheised to dry the
pol ymer pellets, which prefer ably have a final solvent content of less than

about 0.5 wt%prsaewe?e%me%ﬂm@t ypsotacte pelyrioarignsRaRds rydrtistigallypr opyl ene of
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preferabl y ethyl ene n fer |raI tall ocenes are those
known to favorc\6 TReYR (?P o‘%lao& BP&%%%&FI&E?P %mew% i%n of
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I ncor poration of t he al pha-ol efin conononer(s). The term "net al | ocene” 10

and "netal | oc@nen@mmlmtaéteeﬂcdemdhgﬁﬂé&@w@mﬁbmhetﬁr@mnart to nean
conpounds POSSESH |0, th a

cycl opent adi enyT 910 h¥a?d¥be&g°&]) %M %’e | tuted, at
| east  ondSnomumpet tﬁpmadjceﬂmteoﬂéfhemetalloo@mchtﬂyst predumenscgemramne

het eroatom containin he i | coordinated . to M and
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order to yield an active metallocene catalyst or catalyst system. An active
metallocene catalyst refers generally to an organometallic complex with a vacant
coordination site that can coordinate, insert, and polymerize olefins.

20 Preferred metallocenes for use herein include bridged and unbridged
biscyclopentadienyl complexes where the cyclopentadienyl group are,
independently, a substituted or unsubstituted cyclopentadienyl group, a substituted
or unsubstituted indenyl group, or a substituted or unsubstituted fluorenyl group.
Preferred metallocenes include those represented by the formula: TCpCpMX,,

25 where T is a bridging group such as a dialky! silica group (such as dimethylsilyl)
or a hydrocarbyl group ( such as methyl, ethyl, or propyl), each Cp is,
mdependently a substituted or unsubstituted cyclopentadienyl group, a substituted
or unsubstituted indenyl group (preferably a 2,4 or 2, 4, 7 substituted indenyl
group), or a substituted or unsubstituted fluorenyl group, M is a group 4 metal

30  (preferably Hf, Zr or Ti) and each X is independently a halogen or hydrocarbyi
group ( such as chlorine, bromine, methyl, ethyl, propyl, butyl, or phenyl).



15 nunber to the val ence thereof. The netal |l ocene catal yst precursors
generally require activation with a suitable co-catalyst (also referred to
as an activator) in order to yield an active netall ocene catal yst or

cat al yst sywstcemmwe/Amsoacti ve netall ocene catal yst refers BEnes2add/a14868 an
organonetal lic conplex with a vacant coordination site that can coordinate,
insert, and polymerize olefins. 20 Prefgered netallocenes for use herein

i ncl ude bri dged and unbridged biscycl opent adi enyl conpl exes where the

cycl opent adi enyl group are, independently, a substituted or unsubstituted

cycl opent adi enyl Eﬁgé group, or a

substituted or unsﬁ%ﬁ?@?ﬁ%&éﬁ%ﬁhgﬁegﬁgaﬂgﬁi&;g rre %@I ocenes

i ncl ude those mmpte&s&whﬁﬂhb%mhe:ﬁmmﬁansmwmae Wgamds T is a bri dgi ng

group such as a dlalk silica group (such as dlnethyIS|IyI ?

hydrocar byl gisepraply a@haaéenmr%wc h cgpplex” W&hﬂﬁr@?fﬂ%‘l €

i ndependent |y E"lfuﬂfﬁimﬁ group, a

substituted (%gckgﬁgﬁu%h%]%{ utgg I ndeny hé’&%ﬁ‘g&%‘ﬁg%" &qﬁ&gﬁ-ﬁd or 2, 4, 7

substituted i rgeloyéntadipnyligymplenes aay bt the g&nefhlﬁmmhsub_stl tuted fluorenyl

group, Mis a group 4 netal 30 (preferably Hf, Zr or Ti) and each X is

i ndependently a hal ogen or hydrocarbyl group ( such as chlorine, brom ne,

met hyl, ethyl, (ngljp&?k é phenyl ). WD 2006/ 118807 PCTI US2006/ 014869
ocenes

-75 Preferred se herein include cycl opentadi enyl (Cp)
conpl exes which have two Cp ring systens for |igands. The Cp Iigands

Pocked into o Wharintoont RERALER BS ARLCR ot Yot (3R ET st Df ot or red 5
cycl opent gdi ersa:he , G0l &2 eachiay, ihddyen deﬁt%( gaaR aiomrymoaﬂayi halocarbyl,

"R m R3n R2p) MXqg _ Wherein Cp' and 2 of | i gand
g%ZRZg; art(a @pgirhﬂqsy %We‘iefmetﬂhld%faﬁﬂw(bé’ etrbsiamt@d mggpendent Igy a

hal ogen or a I substituted

or ganonet al | oi oé!l([}r Eﬁff%ﬁlgg@% chsifg. 4??2%951%?%%@%%& al | oi d group contai ni ng
up to 20 carbon at onspreferablydrtefprably 1 to 5; p is preferably 1 to 5; 15
preferably two R and/o Ri bstituents on adjacent carbon atons of the
cycl opent adi enyl rPﬁ%ﬁ’&é@@Xﬁ?‘b@ there can be joined together to forma ring

15 preferably two R and/or R? substituents on adjacent carbon atoms of the

cyclopentadienyl ring associated there can be joined together to form a ring
containing from 4 to 20 carbon atoms;

R’ is a bridging group;

n is the munber of atoms in the direct chain between the two ligands and is

20  preferably 1 to 8, most preferably 1 to 3;

M is a transition metal having a valence of from 3 to 6, preferably from
group 4, 5, or 6 of the periodic table of the elements and is preferably in its
highest oxidation state,

each X is a non-cyclopentadieny! ligand and is, independently, a

25  hydrocarbyl, oxyhydrocarbyl, halocarbyl, hydrocarbyl-substituted
organometalloid, oxyhydrocarbyl-substituted organometalloid or halocarbyl-
substituted organometalloid group containing up to 20 carbon atoms; and

q is equal to the valence of M minus 2.

Numerous examples of the biscyclopentadienyl metallocenes described

30  above for the invention are disclosed in U.S. Pat. Nos. 5,324,800; 5,198,401;
5,278,119; 5,387,568; 5,120,867; 5,017,714; 4,871,705; 4,542,199; 4,752,597,
5,132,262; 5,391,629; 5,243,; 5,278,264; 5,296,434; and 5,304,614, all of which



containing from4 to 20 carbon atons; R3 is a bridging group; nis the
hunmber of atons in the direct chain between the two ligands and is 20
preferably 1 to 8, nost preferably | to 3; Mis a transition netal having a
val ence of fWOQRIB11880%, preferably from group 4, 5, or SCHUSTMEVKEY| odic
table of the elenments and is preferably in its highest oxidation state,
each X is a non-cycl opentadi enyl ligand-amd is, independently, a 25

hydr ocar byl , oxyhydrocarbyl, hal ocarbyl, hydrocarbyl -substituted
organonet al | oi d, oxyhydrocar byl - substituted organonetal |l oid or hal ocar byl -

substituted or gRARBRIoMtEPhPreir@i¢d ferPabss dTW.SUpatent pilctvar ManitratiwBut and q is
equal to the valence of Mmnus 2. Nunerous exanples of the

bi scycl opent adnetdimitingexamplesof prefanred biscydepentadieaplgveialiosenasiof thedyrant i on are
di | d i u,S. .Pat. Nos. =324..300: Ls ,119; 5, 387, 568;
5 120,867 5.0 "?’f”?‘le?;abﬂ?%@i@@%“ﬁ?%ﬂ?é%@?%%%ﬁ%@??@'5, 132, 262;

5,391, 629; 5,243,; [{CHAS)2BRMdemIRMACHI4; and 5,304, 614, all of which WO

20061118807 _PCT/ US2006/ 014869 -76 are incorporated by reference for
pur poses of3U. S. pat€RH3PESdPwd)ZM(CH33 rati ve, but not limting exanpl es

of preferred bi scyclll, Eggkw§&ﬁ&&&i)m§g$ of the type described above

for the invention inclu e racemc-rso s of.

tt-(CH3)2Si (i ndﬁnéla-mgzsf{te&aw&ﬁh&)ﬂml({(@gﬁsé}i{l ) 2M EHS) 2 | ) 2M aHB) 2
-(CH3) 2Si (tetr roi - I (tetra roi nden
gf(G-lg’:)ZISi((iGndgnzl )&&@W%ﬁzﬁgﬁéﬁ%@ ndenyl )2N()C/:HS)2; loywherei n M may
i nclude Zr, Hf, andﬁ_@gﬁﬁg)gcgﬁ@gn@mtmjﬁgse met al | ocenes are used in

conbi nation with one or rore al unoxanes (preferably nmethyl alunoxane, or
modi fi ed nmé@ hywhetemdd seaydiclededZrolf, aodler 8% nore ionic activators such as

N T ) SRR L A b
t etra( perf| uor gipmerses (ppéfatably mdthylalinthixaid, by inadiflel Hiethyl flainbRite and or
one or more ionic zilctivators such as N,N-dimethylanilinium tetraphenylborate,
N,N-dimethylanilinium tetrakis(pentafluorophenyl) borate, diphenylcarbenium
15 tetra(perfluorophenyl)borate, or N,N-dimethylanilininm tetrakis
(heptafluoronaphthyl} borate.

Ethylene Based Semi-Amorphous Polymer
In another embodiment, the semi-amorphous polymer of the polymer
20  concentrate may comprise a copolymer comprising at least 50 wt% ethylene, and
having up to 50 wt %, preferably 1 to 35 weight %, even more preferably 1 to 6
weight % of a C3-C20 comonomer. The polyethylene copolymers preferably
have a composition distribution breadth index (CDBI) above 90%, even more
preferably above 95%. In another preferred embodiment the ethylene copolymer
25  has a density of 0.86 to 0.925 g/cm® and a CDBI of over 90%, preferably between
95% and 99%. In another embodiment, the ethylene copolymer has a melt flow
rate at 190°C of 0.1 to 100 dg/min, preferably 0.5 to 50 dg/min, more preferably
0.8 to 30 dg/min.
Composition Distribution Breadth Index (CDBI) is a measure of the
30  composition distribution of monomer within the polymer chains and is measured
by the procedure described in PCT publication WO 93/03093, published Feb. 18,

1993 including that fractions having a weight average molecular weight (Mw)
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pol ypr opyl ene . | e | L.zable olefin 5
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cycl oocteng, 1MMARAEI-pEME]CNBENEIMmARAR el IS SIRAR OmoiBRRASNS, | Sodecene,
4- et hyl - pentene 1071, 3-nmethyl-pentene-1, 3,5,5-trinethyl hexene-1.
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oct adi ene, and cycl gpent.adi ene., Preferred conononers for 15 the copol yner of
ethyl ene are PPPISH-deRtadigns asfadienss sadheyclopgniadiens. (Rrpferred comonomers for

15 the éopolymer of ethylene are propylene, butene, hexene and/or octene.

The polyethylene or polypropylene copolymers described above may also
contain termonomers and tetramonomers which may be one or more of the C3 to
C20 olefins described above, any C4 to C20 linear, cyclic or branched dienes or
trienes and any styreneic monomers such as styrene, alpha-methyl styrene, or
20 para-methyl styrene. Preferred examples include butadiene, pentadiene,
cyclopentadiene, hexadiene, cyclohexadiene, heptadiene, octadiene, nonadiene,
norbornene, vinyl norbornene, ethylidene norbormene, isoprene and heptadiene.
In a preferred embodiment, the polyethylene copolymers described above
are metaliocene polyethylenes (mPE's). The mPE homopolymers or copolymers
25  may be produced using mono- or bis-cyclopentadienyl transition metal catalysts in
combination with an activator of alumoxane and/or a non-coordinating anion in
solution, shury, high pressure or gas phase. The catalyst and activator may be
supported or unsupported and the cyclopentadienyl rings by may substituted or
unsubstituted. Several commercial products produced with such catalyst/activator
30 combinations are commercially available from ExxonMobil Chemical Company
in Baytown, Texas under the tradename EXACT™, For more information on the

methods and catalysts/activators to produce such mPE homopolymers and
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Et hyl ene/ but eA839. 905 4.5 9gEHy en‘é?%tené— 0. 900 392

128 Bthylene/butene
4006 Ethylene/butene 0.880 10 60
4011 Ethylene/butene  0.888 2.2 70
4033 Ethylene/butene  0.880 0.8 60
4049 Ethylene/butene  0.873 4.5 55
3040 Ethylene/hexene  0.900 16.5 96
3131 Ethylene/hexene  0.900 35 95
3132 Ethylene/hexene  0.900 1.2 96
3139 Ethylene/hexene  0.900 7.5 95
4056 Ethylene/hexene  0.883 22 72
4151 Ethylene/hexene  0.895 2.2 39
. 0201 Ethylene/octene  0.902 1.1 95
‘ 0203 Ethylene/octene  0.902 3.0 95
0210 Ethylene/octene  0.902 10 96
0230 Ethylene/octene  0.902 30 95
5061 Ethylene/octene  0.868 0.5 53
5062 Ethylene/octene  0.860 0.5 43
5101 Ethylene/octene  0.902 1.1 98
5171 Ethylene/octene  0.870 1.0 55
5181 Ethylene/octene  0.882 1.1 73
5361 Ethylene/octene  0.860 3.0 36
5371 Ethylene/octene  0.870 5.0 64
8201 Ethylene/octene  0.882 1.1 67
8203 Ethylene/octene  0.882 3.0 73
8210 Ethylene/octene  (.882 10 67
8230 Ethylene/octene  0.882 30 77

10
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honopol yners anghclRatigy speid wider seRetion®ngditiohat Suth pelyaRe BorteiiAGiAsy bev t h | ess
O 10 e daced ith an activatch non metallocene, metal-céniered, hotaroaryl Hgand

produced with an ) ) aryl 1g

catalyst, as described in WO 03/040095 on pages 21-52. Examples include a

propylene/ethylene copolymer comprising at least about 60 weight percent of

units derived from propylene and at least about 0.1 weight percent of units derived

10 from ethylene.

Particular embodiments of such polymers include a propylene/ethylene
copolymer comprising at least about 60 weight percent of units derived from
propylene and at least about 0.1 weight percent of units derived from ethylene, as
disclosed in WO 03/040095 A2 at page 9.

15 Other polymers useful as the semi-amorphous polymer in the polymer
concentrate include one or more polypropylene copolymers having elastic
properties. Such preferred propylene copolymers having elastic properties may be
prepared according the procedures in WO 02/36651 which is incorporated by
reference here, Likewise, the concentrate may comprise polymers consistent with

20  those described in WO 03/040202, WO 03/040095, WO 03/040201, WO
03/040233, and/or WO 03/040442. Additionally, the polymer concentrate may
comprise polymers consistent with those described in EP 1,233,191, and US

6,525,157,

25  Semi-Crystalline Polymer
Polymer concentrates of present invention may also include 2 semi-

crystalline polymer, preferably at least 1 wi % of a semi-crystalline polymer. A
semi-crystalline polymer preferably has a melting point of 100°C or greater,
preferably between 100 and 170°C, preferably between about 100 and 160°C.

30  Furthermore, a semi-crystalline polymer also preferably has at Jeast 30%
crystallinity, preferably at least 40% crystallinity, preferably at least 50%
crystallinity. Preferably, the polymer concentrate comprises one or more C2-C40
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or greater, preferably between 100 and 170C, preferably between about 100

and 160C. 30 Furt hep Rl enboBiniti e S icAlstatiie g*‘rﬁéﬁfth@ gﬁ,r&[.eferably has at
| east 30% crystal F]::nni ty, Opr ef g}t%bley at aeastpe 0% crysltpa Inity, preferably

at | east 5000 congentedtd ofithe golyrPerafonceniate, mayhioclpdd yarions saoriewystallmeeC2onpri ses

one or nore C2:040 006/ 118807 PCT/ US2006/ 014869  -80 .pa | pha ol efin
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or more polyolefins such as polypropylene-polyethylene copolymers, two or more

15  polypropylene copolymers, or a propylene polymer or copolymer and an ethylene
polymer or copolymer, where the polymers in the blend each qualify as a semi-
crystalline polymer, or wherein the fotal blend qualifies as a semi-crystalline
polymer (e.g., having a melting point of 100°C or higher).

In a preferred embodiment the semi-crystalline polymer is a metallocene

20 based polyethylene (mPE) and/or metallocene based polypropylene (mPP). The
mPE and mPP homopolymers or copolymers are typically produced using mono-
or bis-cyclopentadienyl transition metal catalysts in combination with an activator
of alumoxane and/or a non-coordinating anion in solution, shurry, high pressure or
gas phase. The catalyst and activator may be supported or unsupported and the

25  cyclopentadienyl rings by may substituted or unsubstituted.

In another embodiment, the polymer concentrate may comprise a semi-
crystalline polymer comprising at least one of homopolypropylene, isotactic
polypropylene, highly isotactic polypropylene (e.g., having greater than about
50% m-pentads), syndiotactic polypropylene, random copolymer of propylene and

30  ethylene and/or butene and/or hexene, polybutene, ethylene/vinyl acetate

copolymer, low density polyethylene (density 0.915 to less than 0.935 g/em3)



5 polynmer of the polyner concentrate has a 1% secant flexural nodul us of 20
MPa or nore, preferably 50 MPa or nore, preferably 80 MPa or nore, 100 MPa
or nore, preferably 200 MPa or nore, preferably 400 MPa or nore, preferably
600 MPa orworosiigoef erably 800 MPa or nore, preferabl WWOW&"‘&? nor e.

In an enbodi ment, the sem -crystalline polymer of the polyner 10 concentrate
of the polynmer concentrate may include garious sem -crystalline C2- C40

pol yol efin polymers or copolyners, either alone, or in a blend with other
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polyethylene glycols and polyisobutylene, so long as the polymer has a melting
point of about 100°C or higher.

The semi-crystalline polymer of the polymer concentrate may include

20  syndiotactic rich C3-C40 homopolymer or copolymer, isotactic C3-C40
homopolymer or copolymer, which may be defined as being a polyolefin
homopolymer or copolymer having less than 90 wi% solubility in toluene at room
tempetature.

The semi-crystalline syndiotactic rich polypropylene, (srPP) may be

25  defined herein to comprise at least about 80% [r] dyads. Preferably at least about
85% [r] dyads, with at least about 90% [r] dyads preferred, with at least about
95% [r] dyads more preferred, with at least about 99% [r} dyads yet still more
preferred.

The semi-crystalline isotactic polypropylene, (iPP) may be defined herein

30 to comprise at least about 80% [m] dyads. Preferably at least about 85% [m]
dyads, with at least about 90% [m] dyads preferred, with at least about 95% [m]}
dyads more preferred, with at least about 99% [m] dyads yet still more preferred.
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15 to 50 wt %, preferably 1 to 35 weight %, even more preferably 1 to 6 weight % of

a C3-C20 comonomer.

In another embodiment, the semi-crystalline polymer may comprise a
copolymer comprising at least 50 wi% propylene, and having up to 50 wt %,
preferably 1 to 35 wt %, even more preferably 1 to 6 wt % ethylene, and/or a C4-

20 C20 comonomer.

The polyethylene or polypropylene copolymers described in relation to the
semi-crystalline polymer of the polymer concentrate may also contain
termonomers and tetramonomers which may be one or more of the C3 to C20
olefins described above, any C4 to C20 linear, cyclic or branched dienes or trienes

25 and any styreneic monomers such as styrene, alpha-methyl styrene, or para-methyl
styrene. Preferred examples include butadiene, pentadiene, cyclopentadiene,
hexadiene, cyclohexadiene, heptadiene, octadiene, nonadiene, norbornene, viny}
norbornene, ethylidene norbornene, isoprene and heptadiene.

In a preferred embodiment, the semi-crystalline polymer comprises a

30  metailocene based propylene homopolymer or copolymer. The polypropylene
copolymer preferably has an MFR (melt flow rate) of 1 to 20 as measured
according to ASTM D 1238 (230°C, 2.16 kg). In another embodiment the



hexene-1, heptene-1, octene-1, nonene-1, decene-1, undecene-1, dodecene-1, 5
tri decene- 1, penet decene-1|, hexadecene- 1, hepadecene- 1, oct adecene- 1, and
branched ol efi ns including 3-nethyl butene-1, 4-nethylepentene-|, and 4, 4-

di met hyl epenigengs;thssopui t abl e comononers nmay al so i ncl udepggERbsniligsh €NES,
and styrenic nmononers. Preferred exanples include styrene, al pha-nethyl
styrene, para-alkyl styrene (such as pars-nethyl styrene), hexadi ene,

nor bonmrene, vinyl 10 norbonene, ethylidéﬁ% nor borene, but adi ene, isoprene,
hept adi ene, octadi ene, and cycl opentadi ene. Preferred conononers for the
copol ymer of ethylene are propyl ene, butene, hexene and/or octene. In

anot her enbodPpkypiopylengcapelymes P{ﬂﬁfﬂ?ly hesce GBBY AEY0%Ray meEsprefaebly  honopol yner
| i si t . ' 15 to 50
o 5 pret ur alhSTRRYe, Bylindl ity oW e PUEBERR IRV ADRID, O 00

a C3-C20 conoabsverc)¥yd aie avalablefroenBrctinGhzinical Cempany inBaytival, Texnangal ynmer may

conprise a caopolyner conprising at |east 50 w % propyl ene, and having up to
50 wt % pr efhertmgename A VIM". % even nore preferably 1 to 6 wt %

et hyl ene, and/or ap(A- H(X&r&g;? - The, pol yet hyl ene or pol ypropyl ene
copol yrrersgdescri bg%pr}gs?% ation ﬁﬁ?ﬁérsn%c@%e: crystalline polymer of the

pol ymer concepipi® nmay also contain ternononers and tetranmononers which
may be one or pgREfrOf the (RBiFhwRYe 0l efins described above, any CA4 to C20
| i near, cycli A chievd igbineu‘r UrEREs O trienes 25 and any styrenei c nononers
such as styr P g rethy—5Ey+ene, or para-nethyl styrene. Preferred
exanpl es i nc@ggﬁﬁ ne, pezgadi ene, cycl opentadi ene, hexadi ene,

cycl ohexadi en&cM ‘é?)‘f i ene, octadi ene, nonadi ene, norbonene, vinyl

nor bonene, et pght 4 4 i saprene and heptadiene. In a preferred
enbodi nent, the sem -crystalline polynmer conprises a 30 netall ocene based

| h | | . .Th | | . f bl
as an VER (el ¢ {1t Sogithe e e st eal s Somaues AR FIIEES ASTM D 1238
(230C, 2. 16 KimoldyrattascSIoae chthcrbivint OcaBP6s HEAEAORGH AR5/ 014369

-83 pol ypropyl ene copol yner preferably has a of 50% or nore, preferably
above 60% evmdemlé&apéimmyo%bm@rm@fmymgmpr@&é@lmMﬂg a CDBI

10 60%, even more preferably above 70%. In one embodiment the CDBI is above
60% and less than 85%, even more preferably between 60 and §0%. In another
particularly preferred embodiment, the ethylene copolymer has a CDBI between
65 and 85%, even more preferably between 70 and 85%. In a particularly
preferred embodiment the ethylene copolymer has a CDBI of 65 to 85%, a density

15  0f0.915 to 0.96 g/cm® and a Mw/Mn between 1 and 2.5.

In a preferred embodiment, the polyethylene copolymers described above

are metallocene polyethylenes (mPE's). The usage of the term polyethylene
herein is defined to include metallocene polyethylenes. The mPE homopolymers
or copolymers may be produced using mono- or bis-cyclopentadienyl transition

20  metal catalysts in combination with an activator of alumoxane and/or a non-
coordinating anion in solution, slurry, high pressure or gas phase. The catalyst and
activator may be supported or unsupported and the cyclopentadienyl rings by may
substituted or unsubstituted. Several commercial products produced with such
catalyst/activator combinations are commercially available from ExxonMobil

25  Chemical Company in Baytown, Texas under the tradename EXCEED™. For
more information on the methods and catalysts/activators to produce such mPE
homopolymers and copolymers see WO 94/26816; WO 94/03506; EPA. 277,003;



above 60% are avail abl e from Exxon Chem cal Conpany in Baytown, Tex. under
the tradenane ACH EVETM 5 Exanples of ACHH EVE pol yners include: Achieve
Pol ymers Melt Flow Rate Achieve 1605 32 Achieve 1654E1 16 Achieve 3825 32
Achi eve 385a¥Q200p4188¢Y enbodi nent, the sem -crystalline pBCT/HEN0UMIPI ses an
et hyl ene honopol ymer or an et hyl ene copol yner having a conposition
distribution breadth index (CDBl) of |ggs than 90% preferably of 50% or
nore, preferably above 10 60% even nore preferably above 70% In one
enbodi nent the CDBI is above 60% and |ess than 85% even nore preferably
bet ween 60 andgBR %7 by, %ﬂ@tﬁaewo Bass whﬁs'pat ﬁgoeﬁsqpsa@ NH ok L, the

et hyl ene copol ymer Has ’a CDBI  bet ween ‘and % “even nore preferably

bet ween 70 and5,34%894; b.% PptaNoi 5;&17a7]4yCAp}%68e?5r3eUSeHbfoan%m4 300cEBANhy| ene

copol yner has |..qf 65,10 % i i | 6 g/cnB and a
Mv Mh bet ween fzgq%g %SP a No é%@e@éaﬂg‘gﬁﬁﬁ%]"ﬁ@% 08?:%1%$fg?ﬁvl ene

copol yners desgpodest; ahnpar. Na! S50, EPACNS 6B% nret 53 fneepAsRE732;. The usage
of the term pol ethylene herein is defined to include netallocene

pol yet hyl erfes. ERéINFE; BB AHIOI N heiRA ST 9% BODJMRIBEZnW{8O300edddS. usi ng
nmono- or bis- Qllgtpsrvsﬁ%gnyl transition 20 netal catalysts in conbination
wth an acti v Undxane and/or a non- coordinating anion in solution,
slurry, high pressEsamples98BxdbhSEtpolfiaers entableyfor useihdreiriatloga@tt or may be
supported or unsupported and the cyclopentadienyl rings by may substituted
or unsubstituted. Several cormerm aI products produced wth such

cat al yst/ act i kgl 1Y PASYS avai |l abl e from ExxonMbbi |
25 Chemi cal C(Bxpeﬂnu’ulymﬁayt ovaelfIIﬂdas undllmmtme t radenanme EXCEEDTm For
mor e i nf or mat iGadon t he net hoqglaﬂﬂn?gat allysmd/ activators to produce such nPE
honopol ynmers and copol yners see 47 26816; 94/ 03506; EPA 277,003; WO
2006/ 118807 PELLLEG2006E0148692 > 84 EPA 2(6p904; U.S. Pat. No. 5,153, 157,

U S. Pat. No. fyed38048da U S. (Pat. No. go12

Exceed 1018CA 1 0.918
Exceed 1018CC 1 0918
Exceed 1018DA 1 0.918
Exceed 1018EA 1 0.918
Exceed 1018EB 1 0918
Exceed 1018FA 1 0.918
Exceed 1018LC 1 0.918
Exceed 1018LE 1 0.918
Exceed 1023CA 1 0.923
Exceed 1318CA. 1.25 0.918
Exceed 1327CA 1.3 0.927
Exceed 1327ED 1.3 0.927
Exceed 1518CA 1.5 0.918
{ Exceed 1518EC 1.5 0.918
Exceed 2018CA 2 0918
Exceed 2018EB 2 0.918
Exceed 2718CB 2.7 0918
Exceed 3418CB 3.5 0.918
Exceed 3512 CB 3.5 0.912
Exceed 3518 Series 3.5 0.918
Exceed 3527CB 35 0.927
Exceed 4518PA 4.5 0.918
Exceed 1018 Series 1 0918

10
In a preferred embodiment, the semicrystalline polymer is an impact

copolymer having a melt flow rate of 0.2 to dg/min or more( as measured by

ASTM 1238 at 230 °C)( preferably 0.2 to 200 dg/min, preferably 0.5 to 150



5,240,894; U S. Pat. No. 5,017,714; CA 1,268,753; U S. Pat. No. 5,324, 800;
EPA 129,368, U. S. Pat. No. 5,264, 405; EPA 520,732; WD 92 00333; U. S. Pat.
No. 5,096,867, U S. Pat. No. 5,507,475, EPA 426 637; EPA 573 403; EPA 520

732; 5 EPA woRod/fasseEPA 500 944; EPA 570 982; W91/ 09882pcVPiddd3med and
US Pat. No. 5,055,438. Exanples of Exceed TM Pol ynmers suitable for use
herein include: EXCEED Pol ynmers Exceed_Pol ynmers Melt Index Density G ade
(g/10 min) (g/cnB) Exceed 2227ED 2.2 %927  Exceed 1012CA 1 0.912 Exceed
1018CA 1 0.918 Exceed 1018CC 1 0.918 Exceed 1018DA 1 0.918 Exceed 1018EA

A N
Exceed 1510EC T Pl en R el b e e 2 0 o1
Exceed 2718CBeapolymir SsiBadefsingea iB-4ih8iBndingp1oceds,avhefxivencat 135¢ 2eaC@rs3. 5 0. 912
Exceed 3518 SgLies, .90 S oRASER iR hhilta bob R ner® SRR 45
5  copolymer, which are subsequently blended together before entering the finishing
stage of the manufacturing process. Preferably, the synthesis involves combining
two or more of the following technologies: gas-phase polymerization, slurry
polymerization, solution polymerization.
Suitable impact copolymers are commercially available from ExxonMobil
10 Chemical, Dow Chemical (including those marketed under the “Inspire”

tradename), and Sunoco Chemical. Suitable examples include:

ExxonMobil Chemical impact copolymers
‘ Melt Flow Rate (g/10 min, Flexural Modulus

Grade 2.16 kg, 230°C) (MP2)
AXO3B 35 1270
Exxpol Enhance 8114 27 1000
Exxpol Enhance 8224 27 1000
PP7032 4-5 1100-1345
PP7033 8 1120-1250
PP7035 35 1100
PP7414 20 1034
PP7684 20 1290
PP7694 19 1270

Dow Chemical impact copolymers
Melt Flow Rate (g/10 min, Flexural Modulus

Grade 2.16 kg, 230°C) (MPa)
7C05 15 1230
7C06 1.5 1280
7C12 22 1230
7C50 8 960
C104 1.2 1240
C700 35 1520
C702 18 1035
C759 21 1380
C783 3.8 1340
Inspire D114 0.5 1260
Inspire D334 1.9

15



Exceed 1018 Series 1 0.918 10 In a preferred enbodi nent, the
semcrystalline polynmer is an inpact copolynmer having a nelt flow rate of
0.2 to dg/mn or nore( as nmeasured by ASTM 1238 at 230 C)( preferably 0.2
to 200 dg/ nwo,2o@viesserably 0.5 to 150 WD 2006/ 118807 PCT/RISARNGKO14869 - 85
dg/mn, preferably 1 to 50 dg/mn) preferably conprising pol ypropyl ene and
et hyl ene- propyl ene copol yner. Preferably. the propyl ene-based i npact
copolymer is made using an in-situ bl ending process, where two or nore
reactors are conbined in parallel or series to nmake the different
conponents of the inpact 5 copolyner, which are subsequently bl ended

t oget her befo t t stage of the manuf acturl ng process.
Pref erably, Lﬁgnfé}.ﬁﬁﬁgﬁl l?’ﬁeét{@g&lph@% bvvu ot f re foll ow ng
iR e ) %

t echnol ogi es: - phase pol ymeri z [’fl sol ution

pol ymeri zat i oH:2C8L =) CC avail able from
ExxonMbbi | 10Kb§r§é)ﬂ1 cal Dow Cheni cal (i nél ud| ng those dd7Ret ed under t he
"Inspire" trak&dbhe), and Sunoco Chenical8 Suitabl e exaPPes i ncl ude:
ExxonMobi | ChekVerll i npact copol yners Mel3S Fl ow Rate (g/1i@0m n, Fl exural
Modul us G adeM2-014 kg, 230C) (MPa) AXO3B 35 1270 Exxp@i0Enhance 8114 27
1000 Exxpol Buwagige 8224 27 1000 PP70323%4-5 1100- 1345 117033 8 1120- 1250
PP7035 35 1100\vP§)i414 20 1034 PP7684 2(}gl290 PP7694 11314270 Dow Cheni cal
i npact copol yrepgosvel t Flow Rate (g/ 10 migy Flexural Mduhgs G ade 2.16 kg,

230Q) (MPa)  Ttu015 1.6 1240
TI4040 4 1410

TI4130 13 1100

{ TI4230 21 1070

TI4350 35 1380

TI4500 50 1170

TI4700 3 70 1310

TI41000 100 1310

TI4900 115 1450

Suitable impact copolymers are also commercially available from Basell
5 Polyolefins. The definition of impact copolymer used herein is meant to include
certain grades made using the “Catalloy” process that Basell identifies as
“Advanced Polyolefins” and are commercially available under the Adflex, and
Softell tradenames. Basell Polyolefins also sells impact copolymers under the
Hifax and Profax tradenames. Examples include:

10  Basell Polyolefins impact copolymers
' Melt Flow Rate (2/10 min, Flexural Modulus

Grade 2.16 kg, 230°C) (MPa)
Adflex C200 6 230
Adflex Q100 0.6 100
Adflex Q300 0.6 330
Adflex T100 2.5 120
Adflex X100 8 100
Hifax CA10 0.6 80
Hifax CA12 0.9 350
Hifax CA60 14 80
Softell CA(02 0.6 20
Profax SA933 1.4 970
Profax SB642 22 690
Profax SB823 20 1000
Profax SB&91 35 1380

Profax SB912 6 1450




7C05 15 1230 7C06 1.5 1280 7Cl12 22 1230 7C50 8 960 C104 1.2 1240 Cr00
35 1520 Cr02 18 1035 Cr59 21 1380 Cr783 3.8 1340 Inspire DI 14 0.5 1260
Inspire D334 1.9 15 WD 2006/ 118807 PCTI US2006/ 014869 -86- Sunoco Chemi cal

i npact copoWrBess 18Tt Fl ow Rate (g/ 10 nmin, Flexural M®RITHES0@0A46 2. 16 kg,
230C) (WMPa) KN-501 8 1170 KS-501 18 1100 KV-751 35 1170 MI-014 4 1210
W-011 35 1170 MW-501 38 1310 TI14005 .5 1340 TI4015 1.6 1240 T14040 4
1410' T14130 13 1100 TI14230 21 1070 TI14350 35 1380 TI4500 50 1170

TI 4700 70 1310 T141000 100 1310 TI4900 115 1450

Profax SC204 3.8 1590
Profax SC315 3.8 1310
Profax SD242 35 1450
Profax SG702 18 1100
Profax 8G722 25 1030
Profax SG802N 35 1100
Profax SG875 35 1030
Profax SV152 14 1100
Profax SV258 1.2 1240
Profax SV955 35 1450
Profax 7523 4 1170
Profax 7624 1.4 1170
Profax 7823 0.45 1100
Profax 8623 1.5 970
Profax 8523 4 970
Polymer Concentrate

The polymer concentrate preferably comprises at least about 1 wt% of
5  semi-amorphous polymer. Preferably, at least about 10 wt%, preferably at least
about 20 wt%, preferably at least about 30 wt%, preferably at least about 40 wt%,
preferably at least about 50 wt%, preferably at least about 60 wit%, preferably at
least about 70 wt%, preferably at least about 80 wt%, preferably at least about 90
wt%, preferably at least about 95 wt%, preferably at least about 99 wt% of semi-
10  amorphous polymer, based on the total weight of the concentrate.

Further, in additional embodiments, the polymer concentrate preferably
comprises at least about 1 wt% of semi-crystalline polymer. Preferably, at least
about 5 wt%, preferably at least about 10 wt%, preferably at least about 20 wt%,
preferably at least about 30 wt%, preferably at least about 40 wt%, preferably at

15  least about 50 wt%, preferably at least about 60 wt%, preferably at least about 70
wt%, preferably at least about 80 wi%, preferably at least about 90 wt%,
preferably at least about 99 wt% of semi-crystalline polymer, based on the total
weight of the polymer concentrate.

In a particularly preferred embodiment, the concentrate comprises from 5

20  to 70 weight % of semi amorphous polymer (preferably 5 to 95 weight%,
preferably 5 to 85 weight%, preferably 10 to 80 weight%, preferably 10 to 75
weight %, preferably 20 to 50 weight %), from 5 to 70 weight % of semi-



‘Sui tabl e inpact copolyners are also cormmercially available fromBasell 5
Pol yol efins. The definition of inpact copol ynmer used herein is neant to

i nclude certain grades nade using the "Catall oy" process _that Basell
identifies W8 200644888 hced Pol yol efi ns" and are commer ci aﬁ‘v"é%?%qﬂ“é%% under
the Adflex, and Softell tradenanes. Basell Polyolefins also sells inpact
copol yners under the Max and Profax tr88ienanes. Exanples include: 10 Basell
Pol yol efi ns i npact copolynmers Melt Flow Rate (g/10 m n, Flexural Modul us
Grade 2.16 kg, 230C) (MPa) Adflex C200 6 230 Adflex QLOO 0.6 100 Adflex
QB00 0.6 330 chAdfallme pdlie? (reft2Bly Aafd0erei FitB)pfctdy H) foels, ®ighD%). 6 80

070 Prof ax SBE1SYS 34050 FEGRLIP ke 300 ToMEE Pl aRe SHBYE 35 1360 P of ax

Prof ax SC315 S8 a0 Al ‘e ds Ay, [0S Sae8% ety 0 of ax

SG722 25 1030 101 35 wxighG80 based Bporithe weighbdfthe $66-amogthotopelymey, ffeax SV152 1.4

1100 5  semi-crystalline polymer and the plasticizer. In a particularly preferred
embodiment, the semi-amorphous polymer has a heat of fusion of 50 J/g or less,
the semi-crystalline polymer has a melting point of 120°C or more and the
plasticizer has A) a flash point of 200°C and B) a pour point less than -25°C or a
kinematic viscosity at 100°C of 35 ¢St or more. In another particularly preferred

10  embodiment, the semi-amorphous polymer has a heat of fusion of 35 J/g or less,
the semi-crystalline polymer is polypropylene having a melting point of 120°C or
more and the plasticizer has A) a flash point of 200°C and B) a pour point less
than -35°C or a kinematic viscosity at 100°C of 35 ¢St or more. In another
particularly preferred embodiment, the semi-amorphous polymer has a heat of

15 fusion of 50 J/g or less and a triad tacticity of 80% or more, the semi-crystalline
polymer is isotactic polypropylene, propylene random copolymer, or propylene
impact copolymer having a melting point of 140°C or more and the plasticizer has
a flash point of 200°C or more and a pour point less than -35°C or a kinematic
viscosity at 100°C of 45 ¢St or more. In another particularly preferred

20 embodiment, the semi-amorphous polymer has a heat of fusion of 50 J/g or less
and a triad tacticity of 80% or more, and the semi-crystalline polymer is isotactic
polypropylene having a melting point of 140°C or more.

Additives may be present in the polymer concentrate at less than about 90

wit%, preferably less than about 80 wt%, preferably less than about 70 wi%,

25  preferably less than about 60 wt%, preferably less than about 50 wi%, preferably
less than about 40 wi%, preferably less than about 30 wt%, preferably less than
about 20 wt%, preferably less than about 10 wt%, preferably less than about 5
wt%, preferably less than about 1 wt%, preferably less than about 0.1 wt%, based
on the total weight of the polymer concentrate.

30 In a preferred embodiment, the polymer concentrate comprises greater
than or equal to about 1%, preferably greater than or equal to about 10%,

preferably greater than or equa!l to about 20%, preferably greater than or equal to



Prof ax SV258 1.2 1240 Profax SV955 35 1450 Profax 7523 4 1170 Profax 7624
1.4 1170 Profax 7823 0.45 1100 Profax 8623 1.5 970 Profax 8523 4 970

Pol ymer Concentrate The pol ymer concentrate preferably conprises at | east
about 1 wt %OR20/188887 - anor phous pol yner. Preferably, at BEasomhosss 10 W %
preferably at |east about 20 wt% preferably at |east about 30 wt%
preferably at |east about 40 wiN o, pregjgerably at |east about 50 wt %
preferably at |east about 60 w% preferably at |east about 70 wt %
preferably at |east about 80 w% preferably at | east about 90 wt%

preferably at ef d€ % of sem -
10 anor phous %ﬂ&%? A;?&%f’%abi?g?é%ﬁmatf egﬁﬁl\?\g%a% ut%%é lt?r ??ﬁ%%‘ ? %M Furt her,
i n addi ti onal orestjagldb ABOItS0% faedqetopsbines ofpropylens & desceibed abdvg. Marepri ses at

| east about 1 wt % of semi -crystalline polyner. Preferably, at |east about 5
Wt % prefer abpr§fea%blyaéh%rolmsmonmtr@kewmsﬁw &reatst thag 60V pEsferatlbut 20 wt %

preferably at
preferably at gﬂfﬁéﬁs east g‘?” %%Mb&; ﬁgfﬁéf er %ﬁ“ éa(?g%é%fg{&{;yb%é@ er‘ét%aﬁ’vw %
pr ef er abl y5 at aHoaﬁQ@%aﬂnef&abTﬁgreahﬁ&a:pzbeﬁtﬂ%tapdam chpa gerndfquopyBihent %

preferably at Ie st a referabl at | east about 99 wt % of

sem -crystal I} 3@‘?'{ {%‘H"ﬁ YRer CaRcep ts\m ght of the pol ymer
concentrate. | n a B%ﬁrbﬁﬁ’eééﬂnﬁo&ih@ﬁ%&ﬁ@]y&@?&ﬂic&ﬁﬁ% conpRiseORGapdd at e
conprises from5 20 °to % of sem anor phous pol yner (preferably 5

to 95 wei ght %boupP¥p @pbblaﬁnwoimes gthgeihgmthegandonr eopelymer alpropyle®. wei ght %
ot o1 2013 ket A P Bt B S ALl o7 L0 70,
(preferably llessah&Dabunt B0)preferabliciessithan about 19%7, 5)refmablghéss%an abmﬁf erably 20
(pr of er abl'y’s E6GBoEPGHess LSRR b R Db Ao S RapBH A PEFEREY abl y 10 to
35 weight %, RaSRsh HRNIONREpraRtBHY 1eQfithdl BoReID%, PRTERRY Ysss BRI %BEL: T he
10%, preferably less than about 1% of the polymer concentrate comprises
polyolefin polymer other than the random copolymer of propylene, based on the
15 total weight of the polymer concentrate.
In a still more preferred embodiment, the polymer concentrate comprises 1
wi% or more isotactic polypropylene having at least 80% [m] dyads (iPP).
Preferably also less than about 50% isotactic polypropylene having at least 80%
[m] dyads (GPP). Preferably, the polymer concentrate comprises less than 40%,
20 preferably less than about 30%, preferably less than about 20%, preferably less
than about 10%, preferably less than about 5% iPP, based on the total weight of
the polymer concentrate. Accordingly, in a preferred embodiment, the semi-
crystalline polymer of the present invention may comprises polyethylene, isotactic
polypfopylene having at least 80% [m] dyads, syndiotactic rich polypropylene
25 having at least 80% [r] dyads, or a combination thereof.
In another embodiment, the concentrate further comprises from 1 to 50
weight% of semi-crystalline polymer, based upon the weight of the composition,
preferably 5 to 25 weight%, preferably 10 to 20 wt%.
In another embodiment, the concentrate comprises from:
30 a. 5 to 50 weight% of semi-crystailine polymer, preferably 15 to 40
weight%, preferably 20 to 40wt%; from



5 sem -crystalline polyner and the plasticizer. In a particularly preferred
enbodi nent, the sem -anorphous pol yner has a heat of fusion of 50 J/g or

| ess, the %ﬁ%?o%ﬁ%%‘?l | i ne pol yner has a nelting point BLT%%ﬁfﬁllr“@&rtehggd

the plasticl as A) a flash point of NOT and B) a po

-25C or a kinematic viscosity at 100C of 35 ¢St or nore. In another
particularly preferred 10 enbodi nent, tH#8-sem -anorphous pol yner has a heat
of fusion of 35 J/g or less, the sem -crystalline polymer is polypropyl ene
having a nelting point of 120C or nore and the plasticizer has A) a flash
poi nt of NOT and B)b.a pdiom pdiont0 widselastothanpref5ablytS o 30, prefematiiy 2 scosity at
100C of 35 cSt .mgre. In another particularly preferred enbodi nent, the
sem-anorphoustog@’laglﬁer has a heat of 15 fusion of 50 J/g or less and a triad
tacticity of 80% orc NDr & tolgDvtHAIFP GraferaBllyhatk@g aValo¥ MBS of MofesPt act i C

pol ypropyl ene, propyl ene random copol ymer, or pro%sll ene inpact copol yner
havi ng a nel t i spgeifieigravity pf Q.86 or less and apowrnomtied - 1) Aserlessk oreferakly 1914 | ash

poi nt of 2Q0C | n - .or a kinematic
viscosity & 1%@?%&%%&%&?%@%%%%&%%@%%%@eﬁ‘ﬁ% e arly preferred 20
enbodi nent, the sem -anorphous pol yner has a heat of fusion of 50 J/g or
less and a trjad tacticity of 80%or nore, and the sem -crystalline polyner
is isotactic ¥FeomationnfPelymersoncegtratese| ting poi nt of 140C or nore.

Addi tives maybe pr lglnlib LhGeRBltY HEhe HRES : out 90
wt% preferably Ieggﬁiyr? n gboutcﬁgio wt‘ygﬁl%r eggﬁg@fo@c@@sﬁ%ﬁ%&gggﬁ? 70 wt %
25 pref erabl y plastisizeheombitedwithc0sen Sgnorphetspaljpier, iekaptichally aisontnos® wt %
preferably, . |ess.than, abo 0 % prefer ess 1 ha bout 30 %
Dot or abl Y19 ecldiivef PeERERY B8 pifflr nkinbBls Y pETslerARnTBEE piktenl o
preferably | esigvértion colaprides bt least %nwgmmbbomtiﬁaﬁwittnaseﬁbammﬂow %

preferably less than about 0.1 w% based on the total weight of the
pol yner conceriolyng, angeoptignally gne pemprepdditives | 4gisthod teyprog poly®eicent r at e

conpri ses gr eago%em:a{gqgr x@ist&ﬁ#éﬂ)gtﬁ@igt r Eluhé’@th@étgﬁs‘?{fl%’x%%ctﬁg?ﬁé er than or

equal to about % prefera than or equa about 20%
preferably gr qdasticizemthe polymess,) ahd oiondh2866H Hib88aiditRET,/ updadog de4869 - 89

fhan or dduarcentiigm, hedirmiiag od BRASHOTI P POWRRR By BHenall: GBS | bed o
ab0¥e- Eflbre Rh&re Q@S is heferdtdy MifRtedaRABGOhAiEbS WRIFPHE B fpl@adrer than 60%
preferably

3

and the plasticizer are molten or liquid and under sufficiently high shear
conditions to ensure intimate mixing of the high amount of the plasticizer. If
necessary or convenient, two or more of the individual components may be

20  physically blended prior to melt blending to produce the final composition. The
components of the concentrate are conveniently melt blended in a twin or single
screw extruder or a kneader. Alternatively, a Banbury mixer may be used. Where
a twin or single screw extruder or a kneader is used, it may be preferred to cool
the screw particularly when producing concentrates containing a high plasticizer

25  content which prevents the composition from sticking to the screw or generating
sufficient friction for efficient mixing,

The ratio of the mixture of the plasticizer, and additional additives, and the
polymer concentrate in the polymer concentrate may depend upon the quantity of
plasticizer and/or additive desired in the end product.

30 In an embodiment, the polymer concentrate may be produced by melt

blending (and/or other mixing procedures) the plasticizer with the polymer



greater than about 70% preferably greater than about 80% preferably
greater than 5 about 90% preferably greater than about 95% random copol yner
of propylene, based on the total weight of the polyner concentrate. In a
preferred embmiésrenage? t he pol yner concentrate conprises PERESIh1486about 99%
pol yol efin pol'ymer other than the random copol yner of propyl ene.

Preferably, the polynmer concentrate corrg_ises | ess than about 90%
preferably 10 | ess than about 80% preferably | ess than about 70%
preferably | ess than about 60% preferably |ess than about 50% preferably

| ess than about 40%. prefer.ab 1 e t han ut  30% |y less than
about 20% préf’g?eg‘é%tﬁ’ qx@sogﬁ?q?glﬁw5%0031[%or %%f@ﬁgﬁfbﬁg}ﬁ{ag{se 0?’%3% about 1% of
the pol yner caeasetraiof tepi@eiti®entigl yol efin pol ymer other than the random
copol ymer of propyl ene, based on the 15 total weight of the pol ymer

concentrate. In a Jbeerderiyuhiph be ¥arieus comperintseafithie palangsopesmiraledricent r at e

conprises 1 \@Eo{ﬂ i taff‘é. Navi: t +80% [ M
dyads (i PP). re eeggiga&y egﬁt(s?%latpess t?ﬁﬁﬁé‘%@ﬁ&%%}??éﬁg?gg m():é po yggopyl ene
having at seasine 8bodifneht, deaeni-{mhétphousiobhesrabd she sthidcrysthljife polgmecent r at e
conprises |ess _than 40% 20 ééefer%%{%al esginé‘gan about 30% preferably |ess

than about 20%f tsrRehaReispYCenigale may 560 RPIPGUSP ALY | ess t han about
5% i PP, based ' Bl ﬁii‘?ik? @:}o(ﬁﬂ]];f%ordi ngly,
in a pref erreﬁ@ﬁ%%ﬁ?ﬁmﬁl}?‘%hﬁt@ﬁe@g%brﬁmérystaﬁhhn Iago yrregtr'im3 t pr esent

: nvetnt |88£} {rﬁ]y ogmqnerd adslitsv eg_tdgred?:yﬂmw_ lymgatlbmtrete.l pol ygroEyI ene h?v: ng ?t 500
eas 0 ya syndi otactic i ch pal ypropyl ene. ving at |eas 0
[r] dyads, or a co ?‘f?ﬁ‘ﬁfcﬁwi’?‘ﬁ%ﬂ"‘éto_ Fpﬁlﬁg%%—%%epﬁwgmeﬁ@ﬂ@th?%g“boncent rate
further cquopriafRspHou®polimto prbdubes ShMi4nsrpliliptashicisdddhteinidlisi@| Theer , based,

upon the weight of the conpasition, (i)_referabl y 5 to, 25 vweight% preferably
10 to 20 wt % S¢mi-gnerpheys pastieiaedintermedipie mayibearhecambingd Npthi tBeserpiy om 30 a. 5

to 50 wei ght % I | ably 15 to 40 weight%
pref erably 20°%t%%5i@%ﬁ%ﬁ%ﬁ%%{%?ﬁﬂw3’52006/014869 -90 b. from
10 to 80 wt % el ast fmwill arpthef embddingeritSthe plasticizep ey de abhpinedwithd®0; and c. 5

to 60 w % NFP f bl y havi | of 120 . .
© ° séxB{-grystalﬁne golyx?l\ég or}%leapo\{ymgr concentrgtre tgglto ilceaa semi-crystalline

15  plasticized intermediate. The semi-crystalline plasticized intermediate may then

be combined with the semi-amorphous polymer to produce the polymer
concentrate.
Each of the above processes may also include incorporation of one or more
additives to the individual components, to the intermediate compositions, and/or
20  to the final polymer concentrates. Also, each of the above processes may be
accomplished in one continuous process, or in a plurality of blending, mixing,

compounding, and/or kneading processes known to those of skill in the art.

Properties of Polymer Concentrates
25 The present invention is preferably able to be pelletized into a plurality of
free flowing particles. Pellets (also referred to herein as particles) of the present
invention are preferably free flowing to the extent that they may be utilized in
solids handling equipment typically used in commerce to produce various
polymeric formulations and end products. The polymer concentrate thus provides
30  ameans for supplying various liquids to end product formulations in a solid form

(i.e., as a polymer concentrate).



specific gravity of 0.86 or |less and a pour point of -10 C or |ess),
preferably 10 to 5 50, preferably 15 to 40, based upon the weight of the
conposi tion. Formation of Polymer concentrates The pol yner concentrate of
the present WWAEH8MTconprises at |east |w % plastici zePFCUEMIPHEERi th a
sem - anor phous polyner, and optionally one or nore 10 additives. Preferably
the polyner concentrate (i.e., the nastesatch) of the present invention
conprises at |east 5w % pl asticizer conbined with a sem -anor phous pol yner,
and optionally one or nore additives. A nmethod to produce the polyner
concentrate (or nasﬂnah%bb&ntey@theablyme’r@@icmdﬂe:tqu:risheaheubftocnbnutalﬂti ng the
pl asti ci zer, g}% % and_opti IIy one or npre addi.tives, under high
Phear 1S condi ¥ FRiesifiecP TR Y, Jhymericopseptrpte COMBriss BIFRISF s, and
optionally, on %tﬂﬁ abthe nd| tions
where both theq% ¥ 51% bﬂe pl astlc %Eﬁgﬂr%ﬁn%;%gﬁqgr Ilgglwg%and under
sufficiently hi];gtfemhbegreatcnhm ¢riequed ta aboahﬁhwt’%a;m'cﬁemhi)@rmtmﬂﬁgl afequile hi gh

amount of t | astighzer, |f ecess or more of the
i ndi vi dual ggq%Ba@ﬂ{tgbﬁPééoB bg)h%?tﬁg‘w?%?q@ Q?ﬁ%hm(opﬁ?gﬁf? Yl endi ng to
produce the finaba&anRostidqliflto aBRE70 WEHRRERALE @&atmmreqeﬂw #oat 8¢ €

conveniently nelt blended in a twin or single screw extruder or a kneader.

Al ternatively, Vé‘yﬁaﬂbﬁupgasﬁlﬂ%r may be used. Were a twin or single screw

extruder or a knead B,eglg (l):lé,ﬁl[ nggﬂt&rie{al nﬁﬁsegﬂ?mﬁ'&ﬁ{?nc e screw

particularly when pr08u0| s ¢on astici zer
content whi ch preferablyshetpeietizedibe sorivientional pelletizatiol megldde Ahaseﬂdnerem,or
generating , sufficient frlctlonf%mefflment m Xi n Theratlo&f the

m xture of Yhe Bt &eppelletanay bepterchaneeablsroferred do a3 gradules, partielgs, an

concent rate in xaeai PO WIIBK are AREAE] fodiRreiPehtiisPof e Hﬂ@ﬁhv‘e%m?bﬁi"ﬁﬂ.t y Of
pl asticizer and/or additive desired in the end product n an enbodi nent,

t he pol yner corﬂ?@mlﬁpécmnmabpﬂﬂdmmww maymcbwdthegﬁte(pana/ or ot her

m Xi ng procedur [all

PCTI US2006/ 0145’3@%"‘1}@%35’0 eeﬁt%r Eherll i &E‘ & of'ﬁg W"d\(}?ﬁgg’ﬁ‘g‘%" &%ﬁ%g%;e
additives to prindpeRets bﬁp@ﬁélb’ﬂj’ﬁfefermylaﬁﬁﬁg atlﬁlleﬁzxﬁglmammaf&wmmm ion. The
order in which the various conponents of the p conc'sntra,te are

conbi ned mely® b&owastvath 3 gooling dlugd. tli?fémsleaﬂemdp&e %trﬂflﬂeamqq & futfiggof th

conposi tion. | Remposition utilizing an underwater pelletizer, such as those described in U.S.
Pat. Nos. 4,569,810 and 4,663,099, the disclosures of which are incorporated
herein by reference in their entirety. The cooling water is typically sufficiently
cooled to solidify the material shortly after it is extruded through the die. It is

20  preferred that the temperature of this cooling water be below about 15°C, more
preferably below about 10°C. Another suitable pelletization method is the strand-

b}

cut method, where one or more strands of moiten polymer exit from the extruder
die into a water bath, are directed along a continuous path in such a way to keep
them under water for sufficient time to cool and harden, and then exit the water
25  bath typically to an air drier to remove water, and are subsequently pelletized. In
both underwater and strand-cut pelletization methods, the water bath may be
replaced by any appropriate liquid that will not disselve the polymer, including
common cooling-bath liguids like water-ethylene glycol mixtures.
It is contemplated that any conventional extruder operated under
30 conventional conditions would be useful in pelletizing the composition of the
present invention. The die hole size, extrusion speed, and the like are not

regarded for purposes herein to be critical to the present invention. However, the



5 one enbodi nent, the sem -anorphous polynmer and the sem -crystalline
polymer of the polyner concentrate may first be conbined to produce a
carrier conposition, which nay then be conbined with the plasticizer and
optional |y org200€11#8)7€ additives to produce the polyner gﬁf N L
anot her enbodi nent, the plasticizer nmay be conbined with the sem - 8

anor phous pol yner to produce a sem - annrﬁgous pl asticized i nternedi ate. The
sem - anor phous pl asticized internediate y then be conbined with the seni -
crystalline polymer to produce the polyner concentrate. In still another
enbodi ment, the plastjcizer may be combined with the sem-crystalline

pol ymer of the d}fdl@ﬂmhoﬁéh@&fﬁﬁlaﬁt@ seplignd thecatrasion siced fiopldbe i ne 15

pl asticized in i nt ernedi ate may
t hen be conbi n%‘?ﬁ ?lﬁ‘gsggﬁoslg% &Ldéljus pegllg(rgr%&@o pr uglg t he pol yner
concentrate. Ewﬁpeﬁnnbh@ftabe@t@p@rtmeﬁ@amhﬁgﬂuml SORdrfiied piiticles 0 Pegnat i on of
one or nore additives to the_ individual corrponents to the I nternedi ate

conposi tions, &raedin the goelmgithud & isprelered thatal Qfd%@?ﬂlp&iﬂli@ CAPRAA °‘Each_ of
the above p§og$%r°h§ﬁ gﬁ'&clg? %%Qﬁ%ﬁxﬁﬁetﬂe&&hﬁ ugpg Vil ““%)ﬁ’l%? &SS, 'n a

plurality o m Xi ng, npoundr ng, I n processes known
to those of skidquiredy the art. Properties of Polyner Concentrates 25 The

present invention is efera able . to elletized into a plurality of
free flowi ng parti che aqi’ﬁlﬂeg?%o’(%%esr@tﬁ& g‘éﬂ‘“ﬁ"é"?f@?‘é“?twﬂeﬁe ﬁg'pﬁﬂ’@ tes) of
the present gy 'BB‘E“cQ!a tQ%ﬁgﬁ{ré’é?ib\Ie St &R af Arql‘%f%o{xpzé"be %ﬁ@ofd"ﬂo& hgt they

may be utilized In I ng equi pnent typically us In commerce to
produce vari ouEmq:mt§haellttlctdmthﬂbﬁbnoﬁﬁlemmtrmhdcmmm&seﬂbhofgol yner

o o e PR o0 Rt B AP b "0
2006/ 118807 qur&&ﬂ%ﬁﬁ@kﬁ&ﬁﬁed bﬁt&e b@llcﬁ%h&ﬁm%snﬂﬁld ﬂcs\iamap@lswer concentrate
conprises about 1 to about 90 wW%of the plasticizer. Preferably, the

pol ymer concen€¥essediBipmsoia CEWQMMEP%% 298 shapgar agentensb whemtyaty o
preferably gregt, vareater t han
or equal to abouﬁhﬁgg\/\gﬁ?ﬁh&%ﬂ@gbﬁ gréa tgl%al\ta&r’]e/ tb@r]ggﬁgﬁ%%y? 0 about 50
wt % pref er abl yorgrabgttrage tdmlitions, geqerallly atoomhmMpeﬁﬂumt(&’(g., psuT)es alivhy 50

15 °C(~120°F).

Accordingly, a pelletized polymer concentrate of the present invention

may comprise a length and a width, wherein the width is less than the length. The

ratio of the length to the width (i.e., the length divided by the width) is defined for

purposes herein as the aspect ratio of a particular pellet of the pelletized polymer
20  concentrate.

When a pellet of the present invention having an aspect ratio as defined
above is allowed to sit on a flat surface at about 25°C in the absence of any
external force other than gravity, the aspect ratio of that pellet of the polymer
concentrate preferably changes by less than 5%, preferably less than 4%, more

25  preferably less than 3%, more preferably less than 2%, more preferably less than
1%, more preferably less than 0.5% over a period of 24 hours.

Preferably, pellets and/or particles of the polymer concentrate of the
present invention may be regarded as a pourable free-flowing polymer
concentrate. As such, the particles of the present invention are not tacky or sticky,

30  and thus do not block, which is to say the pellets do not stick to one another nor to
other surfaces so as to form agglomerates comprising a plurality of pellets to an

extent which prevents the pellets from being pourable.



greater than or equal to about 70 wt% preferably greater than or equal to
about 80 w % of the plasticizer. Inportantly, the polyner concentrate of
the present | ' can preferably be pelletized by co ' I
pelletizati onwalr@p%{g§@7 As used herein, 10 the term pell ef'(\fﬁgéiogﬁzﬁmsg

I nt erchangeable referred to as granules, particles, and the like, all of
which are directed to discrete entities 8 the inventive conposition.

Exanpl es of conventional pelletization nmethods may include the steps of
extruding the polymer concentrate through a die, followed by cutting the
extrudate into pel Byt"powablpfiee-flowing’ itps mbant sizk he patticlen gvibb flopéhroaghi zi ng t he

trudate whil ' 5 t wi. | i flyi [ | ude th
oxt s on and remelaRg aporHRty ot L ASTM PR B wat o
pel | etizer, sughidfedlhasta ﬁ!ﬁﬁél'hhﬁﬁ%a bOm battonFSpeninplasdestrim@hefl) and

4,663,099, the disclosures of which are incorporated herein by reference in
thei r enti r ety preférebly bothiinigaliynansrafies elpyatédtampyrabics storage(stg.\storagsak ed t o

lidify th i al ., short ter jt i truded t h the die, It is 20
oreferrid har 12 BERFER retinev bt riBe R e el bl aisile 15¢ °
nore pref er ablfge RWaYY ia Bk thek Hay bePOiree thréwil Afabfel BaViheh 222 eRenipt hod i s

the strand- cut nethod, where one or nore strands of nolten polyner exit
fromthe extrudbthengirewerto a water bath, are directed al ong a continuous
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conventional extruder operated under 30 conventional conditions would be
useful in pel | storepreferablieatootPbsscondsor bess, shlk mope preferably abouhl0 seaondShe di e
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extrusion speed should be sufficiently slow so as to yield solid particles
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of pourable free flowing particles that may be poured through a funnel having a

29mm bottom opening. In a preferred embodiment, the plurality of pourable free
flowing particles of the polymer concentrate may be poured through a funmel
20  having a 29mm bottom opening in 120 seconds or less, preferably in 60 seconds
or less, more preferably in 30 seconds or less, more preferably in 20 seconds or
less.
After aging of the particles at 120°F for 7 days, the aged pourability value
of the particles of the present invention may be about 300 seconds or less, when
25  determined according to ASTM D1895 Method B modified to use a finmel having
a 29mm bottom opening. Preferably, after aging the pourability value is about
200 seconds or less, more preferably about 100 seconds or less, still more
preferably about 50 seconds or less, more preferably about 30 seconds or less, still
more preferably about 10 seconds or less, when determined according to ASTM
30 D1895 Method B modified to use a funnel having a 29mm bottom opening.
Preferably the polymer concentrates of the present invention are not tacky

at room temperature or at higher temperatures encountered during storage, and



.

5 fromthe particles. Wien a liquid is the cooling fluid, a drying step may
be required. Preferably, pellets or particles of the inventive conposition
are solids that do not "cold flow' to an appreciable extent at or near
about 25C. B%(!O%&&l&dﬁ?“ it is nmeant that little to no dpsSEpsHhbAnsRb the
material occurs 1n the absence of an 10 external |oad or force acting on the
pellets of the present invention, except for the force of gravity produced
by the pellets themselves. Cold flow nmay?&l so be expressed in terms of a
change in dinensions and shape of a material when that material is not
bei ng subjected to stress, external weight, or pressures above nornal

st orage condi t fiB§glo ngbkave altendenay te blosk pbagaiemeraiedn suchg wayasdg pieyerdpout 50

15 C (-120F). ' | Leti | . - pr esent
Fvention ey NS g0 ne el Wik ARG BE AR i enbllE PLS®T
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ot her than gr aprdfstredtentbodinpsnt, tthe prlilymerabontdntrbtepef the presént irtvenipm showmo
concentrate preferably changes by | ess than 5%_ preferabl ess than 4%
more 25 prefer 351%¢P %S?Pﬁ’é‘%%%&/eﬁ%ﬂnéﬁﬁ?‘g‘?}é‘hﬁBPl)%eéE%mﬁFﬁe{?’)ﬁngrﬂ?r e
preferably | essjshiifidetektbbldBEsDIM1R%REEY0r] £55bsbrBat sBrir Q¥ Sh pdpeper i 0od of 24
hours. Preferably, "pellets and/or "particles of the pgllfaérrer concentrate of

the present i kweakkafisnapagiopefthega cencentraie (& plurakityeoffpeBets oy pol yner

concentr at ..th L,cl es of & he n{ .JJa¥ention are not tacky
or sticky, Tgoiﬁ%{é%ulga%c?(ﬁ%bé ?hs?)r?ﬁl,“ S\Rﬂ%%erfo%‘?ﬁ%“’igyﬁt ‘e pellets do not
stick to one anot heln fprefen@d ebddtinest, tHeaofiposifomdlei@ibbdhereidgerd forBedt €S
conprising a pluralit f pellets to an extent which prevents the pellets

from bei ngpou e PETicke EsnEs e1Balsts ané-Hiasspebiclos EXIS or peflefs,re desiedab | o

free-flow ng" it o{l}?‘o@éﬁn ' Ferlii) IE@T%@E% | 0 funnel and
yield a pourabi{wf“.ihtaj3 al ue ﬁé’?@%ﬁ"h&ng tgta %@%‘t"?ﬂ%‘g‘?ﬁsﬁ%ﬁ% ed to use
a funnel havi nthegpo®@ems medd ab h0bHSrwibig(pasferblyd). i tociwtlepeefarably 0.1 to 1

15 wit%) based upon the weight the composition. Preferred polyolefin powders are

typically polyethylene (including low density PE, linear-low density PE, medium
density PE, and high density PE), polypropylene, or ethylene vinyl acetate
copolymers. A preferred polyolefin powder is made from polyethylene with a
density 0.91 to 0.96 g/cc (preferably 0.915 to 0.925 g/cc) and an Ml of 1 to 100

20  dg/min (preferably 5 to 50 dg/min). The polyolefin powders may have a mesh
size of from 1 to 100 (preferably 5 to 100, preferably 10 to 70) and a median
diameter of 5 to 2000 micron (preferably 10 to 500 micron, preferably 10 to 100
micron, preferably 15 to 25 micron). Useful polyolefin powders are available
from Equistar Chemical (part of Lyondell Chemical) under the tradename

25  Microthene™, including Microthene™ F grades and Microthene™ G grades such
as Microthene™ FN510, Microthene™ FN532, Microthene™ FA 700, and
Microthene™ FP-800. A particularly preferred microfine powder is
Microthene™ FA709-00, which s a high density polyethylene powder (0.952
g/cc) having a reported melt index of 10 dg/min, a reported melting point of

30  134°C, and an average particle size of 20 microns.

The exudation of the plasticizer from the polymer concentrate may also be

qualitatively evaluated tactilely. For example, 2 sample of the polymer



preferably both initially and after el evated tenperature storage (e.g.,
storage at 5 120F for 7 days). Accordingly, the particles of the present

i nvention are pourable free-flowing in that they may be poured through a
funnel havi nggaeds/Pisgdn opening at the narrow end. An ini i)b?)usﬁﬁk’rﬁﬁ@ég' ity
value (i.e., prior to aging or storage) of the particles of the present

i nvention may be about 120 seconds or |ess, when determ ned 10 according to
ASTM D1895 Method B nodified to use a fuffrel having a 29nm bott om openi ng.
Preferably, the pourability value is about 60 seconds or |ess, nore
preferably about 30 seconds or |ess, still nore preferably about 10 seconds
or |ess, nore PPREEBRYaBmMAYIEALRd Ior & Weekwronere upderq vagetyof coslitions (@geftabl y

about 2 secon e laed @% ' t ﬂgﬁ% Met hod B
nodi fied 15 to?%ogxﬁéfeﬁxppﬁﬁﬂgg%’@ﬁé&eﬁ%ﬁ% B@rﬂﬂ o]tcé}%%nh%gaelr@rﬁg’\%%ccor ?’ngl y, the
pol yner  concelexgtits méschéreofipiasticindr onmivesntfacsiofithy sapfpdé mapbe gvaheat@itiyl et i zed
into a plurality of pourable free flow ng particles that mayhe poured
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may be poured through a fun nm bot { om opentng 1n 120
seconds or | esmaypisefbersidhated by the exaiperdzipingra diesasiry finger operctheswficy i n 30

seconds or less, nore preferably.in 20 con or, less.. After.agi of the
particles at 1?6‘!1—3315?}?1’1% t%%%}e“;tﬂ?ﬁ’év ?fﬁ@’d’rﬁ‘ﬂr"é} ??Wc?/:i?fgus B‘Idmf“t%eg a?t i cles
of the present nb ByRRAtbOHa mgb%y'ée , SRR predent &6an oiy3iver R

determ ned according to AST 5 Method B nodified to use a funnel having
a 29mm bot t om theshifags of thegampleonyy begivesra ‘Fgilhgptie pourability value is

about 200,seconds | ess, still
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or |ess, stilltactilelye Ror et ltye pdivmér chbicentratemalsy berevhlastsd fortbeingdttler m ned
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invention are pRymbASHkentiate HOR5NL fhafmegm@iae@atiyogfeﬁﬁndtﬁgaﬂr tures
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i nventi on,

vertically off of the paper substrate with the finger at a rate of about 1 cm per
second.
In another example, a sample strip of the polymer concentrate measuring
about 2 cm wide, about 10 cm long, and about 0.2 cm thick may be placed on a
20  paper towel or other non-sticky substrate so that the sample lies flat on a hard
surface. The evaluators would then press the sample strip between the non-sticky
substrate and their clean dry finger and then attempt to lift the sample vertically
off of the paper towel at a rate of about Icm per second. Samples which did not
adhere to the evaluators finger with enough force to support their own weight (i.e.,
25 cannot be fuily lifted off of the substrate), may be qualitatively adjudged not to be
sticky and thus obtain a Pass value. Samples which adhere to the examiners
finger well enough to be lified completely off of the surface may be qualitatively
adjudged to be sticky, and thus obtain a Fail value. In place of an examiners
finger, the examiner may attempt this test utilizing an identical sample of the
30 subject material, or another substrate in place of his or her finger.
The composition of the present invention may have a plasticizer which is

miscible with the polyolefin as indicated visually by the lack of phase separation



the particles of the present invention do not exude plasticizer contained
within the pellets. As such, in another preferred enbodi nent, the particles
of the present 5 invention are honbgeneous, and are said not to exude

pl asti ci zer . wionoyeztissenot her preferred enbodi ment, the popygresn6QRneRmtrat es
of the present invention show no visible phase separation as denonstrated
by the polynmer concentrate having no §¥ally detectabl e | oss of the

pl asticizer on an absorbent surface (e.d’”, a paper towel) after a portion
of the polynmer concentrate (e. g , a plurallty of pellets or 10 particles) is

d t he absor bent f 24 h t 25C d
erbodi ment , ¢ Eg@a%@g%“aéwaceag@@e.m@aé’eﬁé«?@%mwﬂ e o Fhise it ! cs.
granul es or pebﬁ:‘ﬁﬁ& E’ak%ﬁl?&@}@?%%c% hﬁa?ﬁﬁfal);@{%t#a@éﬁ) dUSted

with a polyolefin po er, pre amcro I ne pol
Preferably t hecqondmgato ASTM $Hi065. Lﬁhk(]ﬂ'—lﬁlﬁblbﬂl% i6 prdsdfateddiylan ificrdase in ﬁe w %

preferably 0.1 to ﬁ)p ed upon ht e conposition. Preferred
pol yol ef i n pownd&® er gea\i(wg E@f Va‘i?d%vﬁ’é l\é\ﬁ@’q’ﬁpk’f{‘] dRPIYRE density PE,
| i near -1 ow glengilcinife. Medi um density PE and hi gh density PE),

pol ypropyl ene, or ethylene vinyl acetate copolyners. A preferred polyolefin
powder is nmade froﬂwqmomymnnﬁmnmdsemlnmmu@emmwedQn@r@ﬁo el

ferably 0.915 t 925 M of, 1.t0 100 20 f er abl
Pt o 80°dg! i nRISTHAEP, ey A6 hoh R eusiisg & pledieidbe, MRt BoSEy om | ro
100 (preferabl ﬂ1e§>olyéle¥ﬁ%o])&§e@5@ioﬁﬁﬂrz\te 1PBrefRabl{) kheddbehpdsitie ofthe piisairet er of 5

to 2000 mcron (preferably 10 t 00 m cron, preferably 10 to 100 mcron,
preferably 15 m@@mmﬁmmMpmwm iand/prepadatipndonat develagbl e r om
Equi st ar w é& art of Lyondell Chem cal) under the tradenane 25

M cr ot hene I nC ng M crotheneTM F grades and M crot heneTM G gr ades such

as M crot heneTM memmmnmmaaof%@memmmmmm Bad

M cr ot heneTM FP-80Q. arti uI arly m cr of i ne wder is

M cr ot heneTM FW@@“%‘A %ﬁ W%‘:P’tfg “EJLXF@ 3 powder (0. 952
g/cc) having a repojféphp Hmdopﬁ,ee& 9be pEAesjgH c%@foﬂ%w&e?ﬁéf)ﬁﬂclgﬁn 8@ point of

30 134C, and an average particle si 20 mcrons. The exudation of the
pl asticizer f ruﬂual}yenqpmtgd'rmaﬂmrw&mer e anmyntdfsticking togethbr, mavemeity

SE R TR L NN T AN
variety of conglirfitledith £n BistrurBént. Should the particles or pellets exhibit sticking to one
another and/or dragging on the flat surface, the particles would be deemed not to
be free flowing and compaction testing would not be attempted, because
experience has shown that if the pellets agglomerate on a flat surface, the
20 agglomeration in a compaction test would be unacceptable. If the particles flow
freely on a flat surface and do not visibly stick to each other, Protocol B, the
compaction test, may then be used.
The second type of test run would be a compaction test, Protocol B. Two
to ten Igrams (the weight of the sample will depend upon the product’s density and
25  bulk density) of a sample may be placed in a compaction cell. The compaction
cell volume would be approximately 12.5 cn®, the diameter of the cell is about 25
mm, and the height is approximately 25 mm. A load would then be placed on the
particles of either 280 grams or 1 kilogram to simulate either a loaded box
(Condition 1) or loaded bulk rail car (Condition 2), respectively. The cell with the
30  weight would then be placed in an oven for 24 or 48 hours at one or more of three
temperatures, 38°C, 49°C and 60°C. These conditions being intended to simulate
bulk handling typical of polymer compositions. The cell would then be removed



roomtenperature, elevated tenperature, under an external force, and the
like). Next, the presence of plasticizer on the surface of the sanple may
be evaluated by the exam ner by sinply wiping a clean dry absorbent cloth
over the sarN§D@0®/1388pF ace to detect the presence of exudé’é'fﬂ%sza@f’?@?‘sfer. The
presence of plasticizer my also be evaluated by the exam ner w ping a
clean dry finger over the surface of th&-sanple to detect an oily layer or
filmon the surface. Results indicative of no exudation may be given a
"Pass" rating, while the presence of an oily |ayer on the surface of the
sanpl e may be gbhmahe avenFéoled t6 BSon@mpéRtulé) @nd Brleynditiad ethepelfs t he sanpl es
may al so be qualitatively evaluated tactilely. For exanple, the polyner
concentrate na?vﬂb@t@ﬂéﬁﬁwb@therﬁbﬁpeé‘étshg sticky to the evaluator's hand or
ot her substrate. In;an e vt b i . the polynmer concentrate
are not tacky in that th%%@ﬁf’@@@@é’@@g%%ﬁ%?%e fully lifted off of a
paper substrate by Py essicmginedsepadate(@danodfust frefing)| es bet ween the 15
paper substrate and a clean dry finger,_ followed by attenpting to lift the

particles ¥erticaldy offpsegrintpasoldblock i theesllhby bipkeprarigasilyNier at a rate

of about 1 cm perpe.qsecond. In another exanple, a sanple strip of the polyner
concentrate measurihg about 2 cmw de, about 10 cmlong, and about 0.2 cm
t hick may be pl acedd)on dusedintpapelid blociebutbroketapat inboindstduzkpellstslvdtenat e so
that the sample lies flat..o hard surface. The evaluators would then press
the sanple strPrﬁSSHE'twplf‘?‘iﬁ"ﬁlﬁﬂe ffcky substrate and their clean dry

finger and then attgrdmi 1tbuld Adt iddiGutSATR owiRh bompositon. HebulRl2-4 HBugaper
towel at a rate of about | cm per second. Sanples which did not adhere to

the eval ual®r sinflicalgarfregiflowingpellgh force to support their own weight (i.e.,
25 ‘cannot be fully Jified off .of e strate may, b | i.tatively
adj udged not to be mettf]%gwgﬂ{i%ftﬁ%{}cS@H?’F%wﬂQggcgﬁoﬂgpﬁ@a 1 es which
adhere to the PooabN@r Fhistdstig epecifivally aesiied td imhtatd both €@ isrenpl etel y of f of

the surface may be qualitatively adjudged to be sticky, and thus obtain a
Fai | val ue. | n2somery obp bulk reikearanwel as p ftarpee sila. HBoth gegetdes #ay attenpt this
test utilizin 2k i ﬁ{mg Jafi§ had Bt £ anot her
substrate in gﬁcg@cékégﬁﬂhidgﬂg& er ?i"%é“elw‘i%g%ﬁp‘%%. t onﬁg@{bﬂ%&%} esent

i nventi on hay Indhis test, glcgBadricalateviceisonhd besusedyi(mfertzddo vs 4 testt sile) whick ol ef i n as

ndh cated vi oual L bR L B5ahaStnale UGS RaipR G b el 0 S8 80

central axis, and 9 cm internal diameter radially disposed about that central axis.
The cylinder inner cavity would be bound on a bottom side by a narrowing
(frusta-conical) constriction radially disposed about the central axis to a diameter
20  of 3 cm, and having an angle of 30° to the central axis. Approximately 500 g of
particles or pellets would be placed in the test silo with the bottom covered with a
bottom stopper. The test silo would then be placed in an oven for 3 days at a
predefined temperature, typically about 43°C. The test silo would then be
removéd from the oven, the bottom stopper would then be removed, and the time
25  required for the test silo to empty of the pellets would be recorded. If the pellets
empty in less than 5 minutes from the test silo, the peliets would be considered
free flowing. If the peliets do not empty in less than 5 minutes (300 seconds),
they may be prodded from the bottom of the test silo (e.g., using a spatula) and the
timing continued. If another 5 minutes elapses without the container emptying,

30 the test would be discontinued and the pellets adjudged not to be free flowing,



bet ween the plasticizer and the pol yner concentrate, and al so by no change
in the nunber of peaks in the Dynam c¢ Mechani cal Thermal Analysis trace
(DMTA according to ASTM D4065. Lack of mscibility is indicated by an

i ncrease i n woeoosriusHorr of peaks in DMIA trace over thosedTud2ts/014869

unpl astici zed polyner 5 concentrate. The conposition of the present

i nvention, when viewed under an optical ,,m croscope, may al so be shown to
conprise a plasticizer, which is miscibll@ with the polyolefin polyner
concentrate. Preferably, the conmposition of the present invention is stable
in that plastigiz I bi,@om' ng and/ or exudation do not develop 10 with tine.
In an enbodi me e,ot]ﬁ% 5“‘55 mcenats: ¢ he present invention may al so be

determned to be fr'mpiaiw&md@ﬁﬁ@éiome?ﬂa&ntﬁivkeﬂi/&nnﬂa;tw@mzemt ocol s: The
first, Protocol A _may be perforned as follows: The particles may be

vi sual | y i nspagedgingrinzgrtiqlet Typigally e metipddo arake e agitlesomprises ghe #opst her
novenent 15 rglative to one another, or sticking to the surface nmay be
noted after noving particles with an instrument. Should the particles or

pel | ets exisi bit st icetabiiing Dseptiamofghotipdlyaati0tnpditrggiifgsiGnofiless thdnat
surface, the particles wuld be de_erreﬁl& not to be_.free flow ng and
compact i on t estilgwith aptesticizergad eptionalht ane ormeare additives, g PFOARR® has shown

that if the pegllgis higierate on a flat surface, the 20 aggloneration in a
conpacti on te?toﬁ)ulcg&%e unacceptable. If the particles flow freely on a

flat surface and deombining thé pdlymsit donkentrateswitthonetdraemgre EnaltmoaterialsBp t he
conpaction test be used..The second type of test run would be a

may the
conpact i on teé’f?d“ﬁ?é?%fiep&cu%am?o ten grams (the weight of the sanple
Wi 'l depeng upon tff&nﬁﬁg)dlu@iﬁcfea%@ﬁayﬁaﬁp%ozﬁﬁewdreﬁeaﬁé&yﬁreﬂfab@bsaﬁpl e may

be placed in a conpaction cell. The conpaction cell vol ume woul d be
appr oxi mat el y viierein thepolymes concapiiateshoyss npryisible phase sepadign 295 nm  and t he

hei ght i i Ld . the
00 e SRty S D PR e 11
(Condi tion 1) plastibioarchier dporkion af the pelymeCandértiateris ajed orempbsdrbere| y. The cel |

with the 30 wei ght woul d theg péa placed in an oven for 24 or 48 hours at one
or nore of thiSW@aceH s Ates’C-38C, 49C and 60C. These conditions being

17 35,2 A0 ) B i T
of:
combining a plasticizer and a semi-amorphous polymer having a heat of
fusion of less than 70 J/g with a semi-crystalline polymer having a melting point
of 100°C or greater, and optionally one or more additives, to a polymer
20 concentrate, pelletizing the polymer concentrate into a plurality of free flowing
particles;
combining at least a portion of the particles of the polymer concentrate
with one or more final materials (such as an olefin polymer) to produce an article
precursor; and
25 forming an article at least partially from the article precursor.
In another embodiment, a methed to make an article comprises the steps
of:
combining an semi-amorphous polymer having a heat of fusion of less
than 70 J/g with a semi-crystalline polymer having a melting point of 100°C or

30  greater, and optionally one or more additives, to produce a carrier composition;



-98 fromthe oven, cooled to roomtenperature, and the condition of the
pellets evaluated as to whether the pellets: 1) fused into a solid block
(not free flowing) 2) remai ned separate (did not fuse, free flowing) 5 3)
fused i nto aWsoloPE11B30Gck in the cell, but broke apart eastdTyusaberisssouched;
4) fused into a solid block but broke apart I nto individual pellets when
pressure was applied to the pellets. ? o.t 1 would not indicate a free

fl ow ng conposition. Results 2-4 vvould O indicate a free flowi ng pellet.
The third type of test that could be run would be a flowability test,
Protocol C. This te l: L i nt er nal
geonetry of a bulk rtzlaltl lﬁgggl%ggﬁive\g% gﬁgﬁg‘g@%}gﬁeﬁgl Fﬂwlp@tdﬁftéjgé&ﬁég&el es are
replicated in eomientate; ptlietizingadlse polhéreuha@nirste @86 a phedlitpof ﬁacﬂdvaﬁg an angl ed
bottom 15 In this test, a cylindrical device would be used, (referred to as
a test silo) werEtes; woul d have a cyI indrical inner cavity having a 30 cm
total length axiall ' net er

radi ally di sposed a %’out t gt?eacsgﬁ ra gtf;l?sésﬁm%e cy??er’tlgﬂ&e{o%géenrnq{ce:w ty would
be bound on5a ith boewrsnate fingl raterinis tvprodyce @i atiskepraursogahd constriction

radi al |y di sposed out ntr.al a d a 20 of .C and
hav: ng ;n :ingl e of a‘g n E'tetf’éu %ﬁttltaéfpﬁht‘s@ I m"ﬁﬁ fé?‘ifS%oUhtjﬂBRe particles
or pellets woup a)?had@h@&ﬁdtelsﬁowmmme hée%eﬁmttbntéaqea@tgu@fwww ed with a

bottom stopper. The test silo woul T@B aced in an oven for 3 days at
a predefined pcdwp@rrc@penntratethmngao Wgsudbrotytec le losstof thegplastieizerafigoal d t hen be

renoved fromt d the
time 25 requi régné)%&@%éﬂﬁes m%&%@&g‘zﬁ%{f‘%%%ﬁpg?ﬁ S?%%ﬁﬁ%“ g@
recorded. 16 tie2pkblrebi25°€@npty in less than 5 mnutes fromthe test silo,
the pellets would consi dered , fre | ow n | f_.the peIIet do not enpty
in less than 5 m n&tﬂé"sw‘f%@%?%r ‘E‘d‘i’t&@) qwogﬁif E)F‘BHB‘EH‘? CHe bottom

of the test sijforhloud polyith, e @nitRAjstlk l}‘ﬂn&f‘ﬁaeﬂlésﬁbﬁ& SRYPLBMAS-

another 5 m nutes el apses Wi t hout the cont ai ner enptying, 30'the test vvoul d
be di scont i nueeheamthorhaiditisies atesombingd treprodure thmpqmnmoeecemr@mhgzed\m

2006/ 118807 PG, US006H 034869 15 99 vared.

15 For example, in an embodiment, the method to make an article may

o

comprise the steps of combining an semi-amorphous polymer having a heat of
fusion of less than 70 J/g with a semi-crystalline polymer having a melting point
of 100°C or greater to produce a carrier composition; followed by
combining the carrier composition with a plasticizer to produce a polymer
20 concenirate, followed by
combining at least a portion of the polymer concentrate with one or more
final materials to produce an article precursor; and
forming the article at least partially from the article precursor.
In another embodiment the method to make an article may comprise the
25  steps of combining an semi-amorphous polymer having a heat of fusion of less
than 70 J/g with a plasticizer, followed by combining with a semi-crystalline
polymer having a melting point of 100°C or greater and optionaily one or more
additives, to produce a polymer concentrate, followed by
combining at least a portion of the polymer concentrate with one or more
30 final materials to produce an article precursor; and

forming the article at least partiaily from the article precursor.



i

Use of the Polymer concentrate The pol ymer concentrate of the present

I nvention may be utilized in producing an article. Typically a nmethod to
make an article conprises the steps of. 5 conbining a seni-anorphous

pol ymer haviwe 28eénegl7 of fusion of less than 70 J/g vvithpcamﬁgzﬁﬁoit]&%ger and
optionally one or nore additives, to produce a polyner concentrate,

conbi ning the polyner concentrate with one or nore final materials to
produce an article precursor; and 10 fofffing the article at |east partially
fromthe article precursor, preferably wherein the polyner concentrate

shows no visible phase separation as denonstrated by the pol yner
concentrat e havi ng Inyehanathen gmbodiment.ithdmethpd tsmalfe anrpeticlomay comprissr after a

portion of th r trate. j on - [ . face for 24

Rours at “2sc, e B eofRREEY ) Erls AR T ARy B RO R paint b | O

conpri ses the 1908 6r grodteroniftba plastitiztr, IbstddbyZz@mbitiitk With eltenfinor phous pol ymer

havi ng a beat of fusion of |ess than 70 J/tgl wth a sem -crystalline polyner
&

having a nel t iMPTReRRPOIYEET haying adreatyidusien of lasidbantl Ymapd ppimaliy pogror e
addi tives, sto o?nﬂ)ﬂ% X@fveg,q? g&ﬂﬁg@é%&%ﬂ cf:.’:ﬁl:e!_n‘ﬁlaiez Ngwkdfy POl yner concentrate
y O ree flow ng artrcles; co

into a plurali Ining at | east a portion of
the particles of tkempmingmneicastaoetivr afitiee polithér coneentrate witheorkeionadorerait er i al s
(such as an olefjn palynmer) to produce an article precursor; and 25 form ng
an article at fﬁ’éia@ﬁtgﬂﬁgfqlé{%qhife@g%#%ew;&“g precursor. |In another

embodi ment, 3 et sk dRificht Habd faltIg HOR e Eicld}eciigps  Of 1 _conbi ni ng
an sem - anor phous pol yner having a heat of fusion of less than 70 J/g with
a sem - crystal | i ne Thehyiglerprécawonmay comprier(ye. pibe nne af nged@abmategds gr eat er

and optionglly.one or, nore.additiyes,,to produc arrier.conposition; WO
2006/ 118800 PEHORGR witty g Bttty Bmetiol ST prenset YRRt o with
pl asticizer t gnaycofipeice)a seai-yBfphous polypropylene copolymer, a polymer :

comprising amorphous polypropylene grafted to isotactic polypropylene, a C>-Cyo

polymer, an elastomer, a random copolymer, an impact copolymer, a tackifier, a
crosslinking agent, an antioxidant, a neutralizing agent, a nucleating agent, a filler,

15  an adhesion promoter, a wax, an ester polymer, or a combination thereof.
Accordingly, the article precursor may include polypropylene, polyethylene, an
elastomer, a styrene-isoprene-styrene polymer, a styrene-butadiene-styrene
polymer, a styrene-ethylene/propylene-styrene polymer, a styrene-co-butadiene-
styrene polymer, a polyurethane, a woven fabric, polyester, an absorbent, a tissue,

20  an elastomeric material, a superabsorbent polymer, polyvinylchloride,
polyvinylidine chloride, polyvinyl acetate, wood, paper, rayon, nylon, cellulosic
pulp, cellulosic fluff, or a combination thereof.

Accordingly, the polymer concentrate of the present invention may be

vsed as a masterbatch, as a blend, or alone to produce a disposable article, a

25  consumer good, an article of manufacture, or the like. For example, an article of
the present invention may comprise a nonwoven fabric, a non-woven web, a non-
elastic nonwoven fabric, an elastic nonwoven fabric, a necked-bonded laminate, a
stretch-bonded laminate, a spunbond-meltblown-spunbond laminate, a
polypropylene spunbonded layer, a polyethylene layer, a combination

30  polyethylene and polypropylene spunbonded layer, an elastic strand, a woven
fabric, a body fluid impermeable backsheet, a body fluid impermeable layer, 2

body fluid permeable layer, a body fluid permeable cover, an absorbent, a tissue, a



concentrate, pelletizing the polynmer concentrate into a plurality of free
flowng particles; conbining at |least a portion of the particles of the

pol ymer concentrate 5 with one or nore final materials to produce an
article precWSHWPGIEHY forning the article at |east partiRIWYS2he60masshe
article precursor, wherein the polyner concentrate shows no visible phase
separation as denonstrated by the polyngy concentrate having no visually
detectabl e 1 oss of the plasticizer after a portion of the particles of the
pol ymer concentrate is aged on an absorbent surface 10 for 24 hours at 25C

Li kew se, the ' i 0 . C (the sem -
anor phous pol yﬁ@?@gﬁgh\é’@rﬁ%@é@é@%’ %ﬁ%&ﬁ%ﬁ% Eﬁﬁphag&%ﬁgﬁ [ c?zer, and
optional ly onghleidenfiife a polviny Mg starftime andladieditthehnpnidpe; @ fiobtal fapé y mer
concentrate utjlized in, the above nethods may al so be varied. 15 For
exanpl e, in anbakB8dWawhPapardarst fiF8, & Blmpiaranate, 22PRVRYEB CARPOSIEGhpr i se t he

steps of comi plig pen® Iy AR EANAHE nRAKITELRE) DicinbifAkraff an' USi On of

| ess than 70 J/g with a 'sem-crys pol'ymér having a ng point of
100C or gr ént eglastamenicowiel; e caversiwaki reateriad qxmmimior empolfathylmepaipdrforatedrbi ni ng t he

carrier conposition wth | asticizer, to..produce.a polyner., 20, concentrate,
ol | oned by coRAAPHEIea? SREIEL] RS BPiur THErHEOR BPHE ML 8l wi th one
or nore final si&@ﬁﬁ%l,;ﬁ'fe&ténﬁlfgﬁiﬁégéifﬁaﬁ@ bahd, 'a%hﬁerﬂfs@ﬁ@ﬂt%ﬁ,? an@ifbnidtivel Ng t he

article at least parfially fromthe article precursor. |I'n another enbodi nent

t he met hod t o paskleadecomtive phesl,reedianen mfbitere, areompiatiorethiereof. combi ni ng an
sem - anor phous pol r.having a heat of fusiopn of less than 70 J/g with a
pl astici zer, foll o% 35?/0 %%W%’WFRS%P{??“&%‘?HE%W%&&PF? epol ynmer having a
meliting poignt puilyblede akyleedaiyt hcebitel copolynidiapdlyetifiéncaviip adenstgtdft i ves, to
produce a pol yner_ concentrate, followed by conbjning at |east a portion of

the pol ymer cdhdleriedes @%%%Sm}m%p@ye@wem haéﬂm&%@@@ﬂﬂh‘?@-glé r oduce an
LS oAt AR RIS B FRER PR S0 o e
enbodi nent , t hgcmBtpebattylEnarhiengpandansity of @90rylessahapr 0.2 g/om3,
polyethylene having a density of 0.935 to less than 0.945 gfem3, polyethylene
15  having a density of 0.945 to 0.98 g/cm3, ethylene/methyl acrylate copolymer,
ethylene/acrylic acid copolymer, polymethylmethacrylate, polyvinylchloride,
polybutene-1, isotactic polybutene, acrylonitrile-butadiene-styrene resin, ethylene-
propylene rubber, vulcanized ethylene-propylene rubber, ethylene-propylene-
diene rubber, styrene-butadiene-styrene (SBS) or styrene-ethylene-butene-styrene
20  (SEBS) block copolymer elastomer, polyamide, polycarbonate, polyethylene
terephthalate resin, crosslinked polyethylene, ethylene/vinyl alcohol copolymer,
polystyrene, polyester, polyacrylonitrile, polyacetal, polyvinylidine fluoride,
polyethylene glycol, polyisobutylene, or a combination thereof.
Those skilled in the art will recognize other unnamed applications and
25  processes which fall within the scope of this invention. It is not our intent to
exclude such applications and processes which are apparent in light of our
description, but merely offer helpful exemplification of our invention. In an effort
to further clarify our invention, we provide a brief history and examples of our

own testing. This is provided as exemplification, and not for limitation.

30



the steps of conbining a sem -crystalline polymer having a nelting point of
100C or greater with a plasticizer, followed by conbining with an sem -

anor phous pol yner having a heat of fusion of |ess than 70 7/g, and

optional |l y Q@f2096¢/0188070r € additives, to produce a pol yner PCDUBZING/$13860,

foll owed by combining at | east a portion of the polyner concentrate with one
or nore final materials to produce an ggticle precursor; and formng the
article at least partially fromthe article precursor The article precursor

may corrprise(l. ., the one or nore final materials 10 which may be
conbined with g %e concentrate of the present invention nmay
conprise) a sem anorphous pol ypropyl ene copol ymer, a polymer conprising

anor phous pol ypropyl ene grafted to isotactic pol ypropyl ene, a C2-Cdo
pol ymer, an elESPERBMENBALandom copol yner, an inpact copolyner, a tackifier,
a crosslinking agent, an antioxidant, a neutralizing agent, a nucl eati ng.

agent, a fisller Eﬁﬁ:fv%l‘:a or a
conbi nati on thereog/I Accor ng n@fnﬂt e APt F@I’S}’@g‘&ﬁ?@ﬁ) | ncI ude

po: ypropyl ente,avmgygb:egiélgnwexgmm\ej amtzsamrageamﬂmummmglﬁaﬂzpmmst yrene

pol ymer, a styyene: adi e

styrene- et hyl éi?%%@gﬁ‘@ﬁé%ﬁt éﬁ@gﬁﬁﬁg ion W‘@F@%@Qﬁ‘%@éﬂe- styrene
pol ynmer, a po'%‘ﬂ@&?ﬁ%ﬁaﬁkﬂ@ﬁ%ﬂd@?[&sor ﬂﬁﬂ?%ﬁ%ﬂm@l@w&ﬁé@ﬁl t, a tissue,

20 an el astoneric material, a supera ent pol yner, polyvinyl chI oride,
pol yvi nyl i di n@cattﬂnggl(bl&LLﬁ)cﬂeymmyhd aviscameter (WE3)d Tl:pafpaﬂs o¥thg detecteny | on,

cel | ul osi pul eIIqu ic flu oi ' t hereo cordingly,
The pol ynel? £ daBbaielve Pechdescibediont S8 Tk € TaBSd SRl 4070

mast er bat ch, éssh&eﬂdcroﬁblea&l@flwoﬂtﬁnm@mwlgil@m&lﬁ €2001}; Belee, a 25
consuner good an artlcl e of manufacture, or the |ike. For exanple,  an
article of tHiesqsiptierspf th?ﬁﬁ@ﬂﬁqn@ﬁsﬁ‘mbc@@hprl se a nonwoven fabric, a
non-woven web, a non- elastic nonvvoven fabric, an elastic nonwven fabric, a
necked- bonded | am t

spunbond- el t bl om@%gﬁ%gfﬁﬁpﬁ te, a po yprﬂg%/en(r)\%nsl\gﬁcn c]?n e éyer a
pol yet hyl ene Imannal:ﬂoumlmOrfﬁtm dmzrﬁ@nqbahymiﬂa&inma&ommﬂumeBQQmmghtemre

bond strand, f ab b d
mor meabii3 b AR ERBBIOR 6o diEheE R Retabie e o apaydrai skl
per meabl e |aY%ddﬁfePé?ﬁmr%hhﬁt&n@t@f%&abkﬁde@&v&ruseéﬁmﬁhﬁ&&%ﬁme%lﬁﬂnﬁsUe a WO
2006/ 118807 PCT/ US2006/ 014869

solution concentrations) were contained in an oven maintained at 135°C.

The LALLS detector was the model 2040 dual-angle light scattering
photometer (Precision Detector Inc.). Its flow cell, located in the SEC oven, uses
20 a 690 nm diode laser light source and collects scattered light at two angles, 15°
and 90°. Only the 15° output was used in these experiments. Its signal was sent
to a data acquisition board (National Instruments) that accumulates readings at a
rate of 16 per second. The lowest four readings were averaged, and then a
proportional signal was sent to the SEC-LALLS-VIS computer. The LALLS

25  detector was placed after the SEC columns, but before the viscometer.

The viscometer was a high temperature Model 150R (Viscotek
Corporation). It consisted of four capillaries arranged in a Wheatstone bridge
configuration with two pressure transducers. One transducer measures the total
pressure drop across the detector, and the other, positioned between the two sides

30  ofthe bridge, measures a differential pressure. The specific viscosity for the

solution flowing through the viscometer was calculated from their outputs. The



polyolefin film a polyester film a polyvinylchloride film a
polyvinylidine <chloride film a polyvinyl acetate film an elastic
attachnment tape, a frontal tape backing, wood, paper, a barrier film a
filmlam nat WO 2406idB88Gven conposite, a textile material ,PCI/NE20W@1014862 eri al |
a durable fabric, an elastoneric strand, an 5 el astoneric web, a coverstock
material, a nonwoven pol yethyl ene, a perforated polyethylene, a filanent, a
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fastening tape, an elastic band, a superabsorbent batt, an autonotive
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The article precurs e present vention may thus conprise 10
pol ybut ene, et bgiosrthé DRl détectaret at e copol yner, polyethylene having a density
of 0.915 to less than 0.935 g/cnB, |inear polyethylene havi ng a density of

0.915 to less than et hyl ene en5|t of 0.86 to
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0.915 g/cnB, paly ﬁdﬂ)h}r&:my'fﬁlﬂ %Moﬂﬂm‘@t@ﬁ@hﬁ@bhtﬁ%%ﬂb&n 0. 945
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rubber, wvul canﬁnachnetsﬁbsb@mﬂpﬂ@marm mithheTefloat fliek. eTherptvapml ene- di ene

rubber, styrene- utadl ene- styrene SBS) _or styrene-et hyl ne-butene-styrene
20 (SEBS) bl ocRd ‘Q I%f%‘isspﬁoﬁw&:’&ém%lﬁ‘@ Wa%séem | yet hyl ene

terepht hal at e f@skth thehiph S,k & i LERY biine, OBk oo lsian !

copol ymer, polystyrene, yacry onitrile, ace
pol yvi nyl i #¢ newithmpnldm,degwerhMHBn@: MOﬂGHDG-ﬁQ@O))IbeﬁQIbnmyﬂlwkp S6E. a
conbi nation thereof. Those skilled in the art will recognize other unnaned

ventron. Tt 15 nore B onrE Ve b blaktleRs B REORE AR ana " or ocesses

which are appaé&ifdmdrrhdl‘]:k@hhedﬁm@ﬂﬁnonﬂﬁﬁﬂTCBtméﬁ\heaBﬁ mﬁweaflﬁepchel pf ul
exenplification of our invention. In an effort to further clarify our

i nvention, we Withyemimuensagitationforabent2 hets. Sbayaobtesoreremeasugiin t esting. This
IS provi ded as o f.or /118807
s provided as cugipldal o#d 0tm aaGkdAked B exbroll thebdifHler HcR RGP
15 mass/volume units were 1.463 g/ml at room temperature and 1.324 g/ml at 135
°C. The injection concentration ranged from 1.0 to 2.0 mg/ml, with lower

concentrations being nsed for higher molecular weight samples.

Prior to running each sample the DRI detector and the injector were
purged. Flow rate in the apparatus was then increased to 0.5 ml/minute, and the
20 DRI was allowed to stabilize for 8-9 hours before injecting the first sampie. The
argon ion laser was turned on 1 to 1.5 hours before running samples by running
the laser in idle mode for 20-30 minutes and then switching to full power in light

regulation mode.

The branching index, also referred to herein as the g’ index, was measured
25  using SEC with an on-line viscometer (SEC-VIS) and are reported as g' at each
molecular weight in the SEC trace, The g’ index is defined as:

g =1
U7



EXPERI MENTAL 5 Mbl ecul ar wei ghts (nunber average nol ecul ar wei ght (vnh),

wei ght average nol ecul ar weight (My), and z-average nol ecul ar wei ght (M))
were determ ned using a Waters 150 Size Excl usion Chromatograph (SEC)

equi pped wiwa2806dig8perential refractive index detector (HoRlys2008/d14868 | ne | ow
angle light scattering (LALLS) detector and a visconeter (VIS). The details
of the detector 10 calibrations have be described in T. Sun, P. Brant, R
R Chance, and W W G aesslev, Mcronolecul es, Volune 34, Nunmber 19,

6812- 6820, (2001); Brief descriptions of the conponents are below The SEC

with three Pol yner Laborat.ories PLgel . 10mm M xed-B colummg, . a nomnal flow
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el uting sol uMoresciosteachedpolgme). WSKMCOK! anid vewere measured/ edudgdbmnt ai ned at
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oven, usesg 2 ' 1 I'%g;]. r attered
| i ght at t\S/vo %n%ﬁgggug%g]f%rﬁg‘g#n%ﬁ%c? 1'Jtl e i@gﬂéu? grmg&gé%&@}%&tg hese

experiments. piesenédiinaiis ientimnkK=0.0002288 ahdoal.008 weicivead. UTirRrSEC-DRI4 onal
I nstrunents) that _accunul ates readings at a rate of .16 per second. The

| owest four rbadViggaethad ebvialesithayuesd toprrrachion pelydigpessities; piperthe MERRS was sent
to the SEC LAHst%sﬁg SRS uar m%%@%%%@@&%&%mm&&%ﬁ% gf ter the

SEC col ums, but ore the visco Vi sconeter was a
t enper at ur e Matlich aign@bty cohteimataskowlyGlisgeesed polymer. Linearpobinsrestlectedfasur

capillari arra in a Weatstqne hridge configquration with two pressure
t ransduce?@. &@@@iﬂ%@&&@ﬂ*‘%@ﬁﬁzﬁ QEH’t?sg'Bf’éﬂscosﬁ?'g‘é%rﬁgeem across the
detector, andykipft, eldi6her Gkt kit shpdEtive 8RtribiGor. Iin&dr ¢BSactk 18f e bri dge,
nmeasures a differential pressure. The specific viscosity for the solution

f1 owi ng t hr ouptlylprecoptaining 62 & Cl@mopemerns isoafrmeddy Cabor-13MMRthe. The WO

2006/ 118807 P - 104 v} r | NSl SEC oven,
positioned af eéhgéég%@%z%%%%?db@&ﬁbe df%ﬁ?gi %&}-%ﬁlg@f or. Sol vent
for the SEC ekimeidr chesatterfos Chi apdilese yoneshdisigeamfighed By GPC analysis

15 using a MALLS detector. For example, for a copolymer of propylene, the NMR

should not indicate branching grehter than that of the co-monomer (i.e. if the
comonmer is butene, branches of greater than two carbons should not be present).
For a homopolymer of propylene, the GPC should not show branches of more
than one carbon atom. When a linear standard is desired for a polymer where the

20  comomoner is C9 or more, one can refer to T. Sun, P. Brant, R. R. Chance, and
W. W. Graessley, Macromolecules, Volume 34, Number 19, 6812-6820, (2001)
for protocols on determining standards for those polymers. In the case of
syndiotactic polymers, the standard should have a comparable amount of
syndiotacticty as measured by Carbon 13 NMR.

25 Peak melting point (Tm), peak crystallization temperature (Tc), heat of
fusion and crystallinity were determined using the following procedure according
to ASTM E 794-85. Differential scanning calorimetric (DSC) data was obtained
using a TA Instruments model 2920 machine. Samples weighing approximately
7-10 mg were sealed in aluminum sample pans. The DSC data was recorded by

30 first cooling the sample to -50 °C and then gradually heating it to 200 °C at a rate

of 10°C/minute. The sampie was kept at 200 °C for 5 minutes before a second



butyl ated hydroxy toluene (BHT) as an antioxidant to a 4 liter bottle of
1,2,4 5 Trichlorobenzene (TCB) (Al drich Reagent grade) and waiting for the
BHT to solubilize. The TCB m xture was then filtered through a 0.7 mcron

gl ass pre- fwamos/arsso’subsequently through a 0.1 m cron Teftosdsiohises - There
was an additional online 0.7 mcron glass pre-filter/0.22 mcron Teflon
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the injectos Waoglesigringpd 1o@lumetermiseh¢matbemaa@wrm&mmmlyﬁﬂwafﬂaecr eased to
0.5 mM/mnute, and the 20 DRI was allowed tg stahilize for 8-9 hours before
i nj ecting the mamm@amsr@mmn@taﬂb%ﬁﬁ%ﬁsfoaBearewat@@t@mécﬁ% ¢ to 1.5 hours

bef ore running HB% 30 m nutes
and then sw tcgﬁ%@@k@%&ﬁ%@%&%@ﬁﬁg@%@ﬁﬁgg E?Hﬁd?vge dud] h%pbr anchi ng

i ndex, al so reYerk EX99t A valne of IBREg (B)evay usedubalc heansf fores ford00%25 usi ng SEC
Wi th an on-1line visconeter SEC— and r.e s,..g at each

mol ecul ar wei gfF® RelvRsep; lﬁ‘eacg J?Wﬁsgiﬁﬁﬁ%‘?gp’éﬁ@g? ﬁ]@gga g =.77b 771
WO; 2006/ 11?@07c&§11 ﬂm%@%hest%%ﬁﬁ]ﬁ%ﬁwraé Ekbr?astﬂ%ﬂchﬁitfn ?éinﬁ viscosity

of the branched nghr and rli 1s the intrinsic Vi scosity a |linear
pol ymer of theani&h@ et enstallizaticarnegle wasrakercas ngek vmtg]ﬂwaﬁﬂpmpﬁmhe

poryrors and skobergnihons foRRGe A Ha o MR WEYReL TG Lot 5 as

t he one used f@mtblﬂmhy,hhmemgmmnaﬁuisaﬁmﬁwdEﬁrtrepaiteﬁpimpgltlmﬁstsarrpl es

presented in this |nv ntlon % 0002288 and _a=0. 705 were used The SEC- DRI -
heatmgc . Prior to the DSC measurement, the sample 1s aged {typically by

15 holding it at ambient temperature for a period of 5 days) or annealed to maximize

the level of crystallinity.

Melt flow rate (MFR) determined according to ASTM D1238 (Condition
L). Shore A and Shore D hardness determined according to ASTM D2240.
Tensile properties, including Tensile Strength, and Strain at Break were

20  determined according to ASTM D-638 at a crosshead speed of 20 in/min.
Flexure properties at room temperature were determined according to ASTM
D790A, including the 1% Secant Modulus, using a 2 inch support span.

VICAT Softening Temperature was determined under 200 gram load according to
ASTM D648.

25 Glass transition temperature, Tg, of the polymeric composition was
measured by DMTA (Dynamic Mechanical Thermal Analysis). Tg was
determined from the location of the loss tangent maximum. The instrument used
was the Rheometrics Solid Analyzer RSA IT in the tension mode (0.1% strain, 1
Hz frequency, and 2°C/min heating rate). The sample had a dimension of about

30 23 mm x 6.42 mm x 0.7 mm after loading. After molding, the samples were

conditioned under ambient conditions for two weeks before the DMTA rums.



LS-VIS net hod obviates the need to correct for polydispersities, since the
intrinsic viscosity and the nol ecul ar wei ght were neasured at i ndividual

el ution volunes, which arguably contain narrowy dispersed polyner. Linear
pol yners sel Wéor28¢6/ 488070 st andards for conpari son shoul d bRCEUS2046148a%re
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Phys., C29 (2&3), p. 285-297). Linear character for Cl | and above nononers

Is confirmed b . ' elepPn Mol EMaﬁ le, for a
copol yner of ppgﬁ éﬁgggﬁmﬂ@h%g?%ﬂno [ h%eé:egﬁaﬁgg%‘ﬁg | ng%ﬁrséater t han
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nore, one can refer to Sun, P.” Brant, ance, and W W G aessl ey,
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tenperature (Tc), heat of fusion and crystallinity were determ ned using
the fol |l owi ng @elovARHA seale)ds @ﬁtﬁgllnﬁdtbyxgim@lﬁgﬂ— 8pecifiv grevdtydat i al scanni ng

calorinetric ( - dat hNn ' / made) 2920
machi ne. Sanpl @?P%eﬁgr?sr%?%mm@%ﬁé}mtg?i%e%?‘m%%%i n al um num
sanpl e pangd) The DI hedmbdationdfpRstivizdedf thy sibplés wad evalnated ngtilehe sanple to -50
C and then gradually heating it to 200 C_ﬁgfa ate . of 10 C/ mnpute. The
sanpl e was kepwhea?m%m FreonceniTalg s taghlehr eyalated foithe piSSPGH8Y 118807

PCT/ US2006/ Olglfmcizal&ﬁthe QA GoiliARYer BPGMY 6h theWRtad i LobinS i wide 111 st

and second cycle thernmal events “were recorded. Areas under” the curves were
measured and uwaabre of wemdemperatuten &he labsencedf any oily mesiivg onlthe sdmpleswasof

crystallinity.. The. per.cent .ystal hinity is calculated using the formula,
[ area under tHB‘];S%}@é)fPBSﬁ?(@é%bb%ﬁﬁ)'/ B 5 (Joules/gram] * 100, where B is
the heat ofs fusi on Theitadih@hdiesrEidliRmphk wab evali@édDfactilBlyPWREreip@ponent .

These values for B are to be obtained fromthe
sample of the polymer concentrate was pressed between a paper substrate and a

clean dry finger, followed by attempting to lift the sample vertically off of the
paper substrate with the finger at a rate of about 1 cm per second. A sample
which could not be lifted completely off of the paper substrate was given a pass

20 result. A sample which was tacky enough to support its own weight was given a
fail result.

The flowability of the materials was evaluated using a method similar in
design to ASTM D1895-96 Test method B, which was modified to use a funnel
having a 29mm bottom opening. The modification was made merely to coincide

25  with available testing apparatus. In particular, the test apparatus consisted of a
funnel with removable bottom seal and a receiving bin. The funne] had an inner
diameter of 73 mm, with a bottom opening of 29 mm. The length of the cone-
shape portion of the funnel was 50 mm. ASTM D1895 Test Method B calls for a
funnel having a 127 mm ID at the top, and a 25.4 mm ID as the bottom with a

30 frustoconical shape radially disposed about a central axis and extending 230 mm
from the top to the bottom. For testing purposes herein, the bottom ID was

considered to be significant. The testing procedure was as follows:



Pol ymer Handbook, Fourth Edition, published by John Wley and Sons, New
York 1999. A value of 189 J/g (B) was used as the heat of fusion for 100%
crystal line pol ypropyl ene. For polyners displaying multiple nmelting or 10
crystallizat WOrRofp&akss7 t he hi ghest nelting peak was takerrCIsusaeshi4ssl ti ng
point, and the highest crystallization peak was taken as peak
crystallization tenperature. For the s§ ] - anor phous pol yners, havi ng
conparatively low levels of «crystalli ni%, the nelting tenperature is
measured and reported during the first heating cycle. Prior to the DSC
measurenent, the sanple is aged (typically by 15 holding it at anbient
tenperature for a period of 5 days) or annealed to maxim ze the |evel of
crystallinity. MeltyflowdadtféreMeis) afedembleNesboasany slipafets;0 ASTM D1238
(Condition L). Shore A and Shore D hardness determ ned according to ASTM
D2240. Tensile probert iRamovebotieriseal ofiha Sirinel agdstaridithe coantusiigai n at Br eak
were 20 deter%%d according to ASTM D-638 at a crosshead speed of 20
infmn. Flexu Eﬁroperti es at roomtenperature were determ ned according to
ASTM D790A5 i Bcl udstbg ciiding Whee sidttic piddshddSlowtdionfard récdrd Gifhesupport span.
VI CAT Sof t eni ng Tegljper ature was determ ned under 200 gram | oad according to
ASTM D648. 25 nsition tenperature, Tg, of the polyneric conposition
was rmeasured by DMIA (Dynami ¢ Mechani cal Thernmal Analysis). Tg was

determ ned fromthe | ocation of the | oss tangent nmaxi mum The instrunent
used was the RheonBierpressntSotentionjwailene meRBAo bd limniting by mayrbeibeiternode (0. 1%
strain,1 Hz freguen nd 2 1 eating rate). .The. s | e had a di nension
of ' about 30 23HHHPOR b Hnce b hifReaie EfimblEs PSP B BRI, g ¢ he

sanpl es wey@ ﬁ@ﬂiﬁ&%h@&&%’ﬂﬂ%&ugﬁbheﬂ&scﬁ%%ﬂmsl for two weeks before the
DMTA runs. WD 2006/ 118807 PCT/ US2006/ 014869 -107 Density is measured by
density-gradi ent colum, as described in ASTM D1505, on a

conpr essi on- no e-“maﬂ' Mef has been slowy cooled to room tenperature
. Livp i

(i.e., over a peri 0 T s or nore) and allowed to age for a
sufficient tine thaaniphs witenmepared tsy biendiipdint desirddiviompadition) fdllodredbr 8. The
units for 5 density are _g/cnB. Pour Point is neasured by ASTM DO7.
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Blending
Two methods were used to generate examples of modified blends. The

first method, which is referred to as the Extruder Method, involved “dry blending”
polymer granules or pellets with appropriate amounts of modifier and an additive

20 package (including, for example, antioxidants) in a tumble blender to achieve a
homogeneous mixing of components at the desired modifier and additive
concentrations. This was followed by compounding and pelletizing the blend
using an extruder at an appropriate extrusion temperature above the melting point
of the polymer, typically in the range of 150 to 220°C depending on the polymer.

25 The second method, which is referred to as the Brabender Method. The
components were blended using a Brabender. The procedure involved mixing
polymer pellets with the plasticizer in a heated C. W. Brabender Instruments
Plasticorder to achieve a homogeneous melt at the desired plasticizer
concentration. The Brabender was equipped with a Prep-Mixer head

30 (approximately 200 cm® volume) and roller blades. The operating temperature
was above the melting point of the polymer, typically in the range of 180 to
200°C. Polymer was first melted in the Brabender at 60 RPM. Then, while



measured by ASTM D445. Viscosity index (VI) is determ ned by ASTM D2270.

Col or (APHA scale) is determ ned by ASTM D1209. Specific gravity is

determ ned by ASTM D4052. Fl ash point is determ ned by ASTM D92. 10 The
exudati on ofW@rwe188¢7zer of the sanpl es was eval uat ed ta®Criuskopsioi4sdver ei n

t he polyner concentrate was tactilely evaluated for the presence of

pl asticizer on the surface (oily |ayer H]_[r_ filmon the surface), after aging
of a week or nore at room tenperature.” The absence of any oily residue on
the sanple was indicative of no exudation (Pass). 15 The tacky character of

th | ] ted tilely, wherein a. f th |
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substrate with the finger at a rate of about 1 cm per second. A sanple

whi ch coul d nBrabisadsriwas edensd apd e snelt rempvesk frarh thegaising headend badesags gi ven a
pass 20 result_.. A sampl g,wWi was .t acky. enough to support its own wei ght
was given a HEC yﬁég’gﬁsﬁls’fﬁég}qv@%‘%ﬁ}#’y of the materials was eval uated
using a neshod simlar in design to ASTM D1895-96 Test nethod B, which was

nodified to use a f nnel . _having a 29nm bott om openi ng. The nodificati on was
made nerely t &ompressioaModdingi t h avail abl e testing apparatus. In particular,

the test apparatus | . qt . seal and a
recei ving bin. Theﬁ%ﬁ@e’?&%gsd& %eﬁ |pghggpfw§#e$ﬁg%b%n@%é@@'a bottom
openi ng of 29Materialfochensuldgdiwas prehbmted 1360 Fohiipro presdurafor 6 initntes. fThemel was 50
mm ASTM D1895_ Test Method B call s f a_ funne avi n 127..mm | D at the
top, and a ZSEQth%S‘H%WPﬁ@PE‘S%%%WGN@G?L?@PCF@B&?@ImMe radial |y
di sposed a@poultafed AP EIiPASIdaRdo DAYENG3 N 230 Mm fromthe top to the
bottom For testing purposes herein, the bottomID was considered to be

significant. The testing procedure was as follows: W 2006/ 118807
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Itoielrrleret s g © BTE L ISSOUPON o1 |+ ho ool l ets had Howed—odtoURE ¢ ocof d
time. EXAMP| femi- Experimental propylene ethylene copolymer having about | ExxonMobil
amorphous | 16 weight % ethylene, and MFR of about 3 dg/min, an Hf | Chemical
polymer 1 | of about 11 J/g, and an isotactic triad fraction of about Company,
90% made using a metallocene catalyst in a solution Houston
process at about 70°C (dimethylsilylbisindenyl hafmum | Texas
dimethyl with dimethylaniliniumtetrakis
(pentafluorophenyl) borate)
Exact 5061 | Ethylene octene copolymer produced by metallocene ExxonMobil
catalyst system having a reported melt index (190°C) of | Chemical
0.5 g/10min, a reported MFR (230°) 0of 0.9 dg/min,a | Company,

reported density of 0.868 g/cc, a reported melting Houston
temperature of 53°C, and a reported Shore A hardness | Texas
of 65.

Exact 5361 | Ethylene octene copolymer produced by metallocene ExxonMobil
catalyst system having a reported melt index (190°C) of | Chemical

3 dg/min, a reported density of 0.860 g/cc, a reported
melting temperature of 36°C, and a reported Shore A
hardness of 52.

Exact 5371 | Ethylene octene copolymer produced by metatlocene ExxonMobil
catalyst system having a reported melt index (190°C) of | Chemical

5 dg/min, a reported density of 0.870 g/cc, a reported
melting temperature of 64°C, and a reported Shore A

hardness of 70.

PP9302E1 | Random propylene copolymer (RCP) made by a ExxonMobil
Ziegler-Natta catalyst having about 4 wt % ethylene and | Chemical
a reported MFR of 2.1 dg/min. Company

PP3155 Homopolypropylene produced using a Ziegler-Natta ExxonMobil
Catalyst system having a reported MFR of 36 g/10min, | Chemical
a reported density of 0.9 g/cc and a reporied Mw/Mn of | Company




The present invention, while not neant to be Iimting by, may be better
understood by reference to the foll owi ng exanples and tables. Polyners and
10 nodifiers used in these exanples are described in Tables 1- 2. Sanple
Prepar ati on NEQRWIL1888Thpl es were prepared by bl endi ng t hePOBAE2006014869
conposition, followed by conpression nolding. 15 Bl Two nethods were used
to generate exanples of nodified blends.;Jhe first nethod, which is
referred to as the Extruder Method, involved "dry bl ending" polymer
granul es or pellets W th approprlate annunts of nodifier and an additive 20
package (i ncl ydirng;—for ettt e b

achieve a hofmogeneous ﬁ?? gag?dﬁgﬁ%gnen QG{A% deS|red ng #ﬁbﬂ and
additi ve conc¢epntrat-i-ens Thi c wamc Al Ln\nnrl hyv. caonmao ACXAS | v o ng

the blend usiRGI¥HNext f Hawp@wrwlwmﬁwdawm%égﬁ‘ﬁﬁﬁ% enﬁéﬁét)wgbl bbve
the nmelting pint of theatalystysdng arepeyt gAbmsf | {emiesl 220

dependi ng on {he pol yne| andxeméitieg pusioddbemtlhZd. whi ch is ref grGampany as| t he
Brabender Method. The fonponents were bl ended using a Braberd&ustothe
procedure i nvglved m xi hg polyner pell ets with the plasticizdkexan a hejat ed

C. W Brabendg¢ hﬁtplsstrurrﬁmm@miédta%ﬁeﬁ lyrﬁﬁeedamhfgraoge EBeusMVosl t) at
the desired pllasticizer ﬁg@g&@ﬁg@{d [dREthRS- equii RRRAkM th @
Prep-M xer head 30 (appr] B, and roI | er ttl; Th

operating t emBer ature

(U

po ¥yp| cal |y
in the range ¢f 180 to 3 sdp?&aﬁ?d %ﬁ&g’m hé &nder| at
K

60 RPM Then, [while WO g)gnn xFﬁ%, fluid was
added slowy to prevent 9’8 | end was then
m xed for 5 ninutes at ﬁB@lka%e‘?ﬁ“F‘F @@nﬁgﬂ%" Brlabender wals

opened and the nelt ren fromthe mxing head and blades 3s__quicklyl as

possi bl e, and|BP8HMAEY ¢ pP@mrmiem;mn@cmplwmQrgéu%usm@ The |EoxpaMpbiy | s a

description of a typi ca1| Ziegleniatts satalystrspitein thgt 1sithengeaslified with | Chemical
an ethylene polymer. The ICP has a melting point of Company

about 161°C, an MFR of about 27 dg/min, and density of | Houston,

about 0.90g/cc. Texas
AXO03Be3 | Polypropylene impact copolymer produced using a ExxonMobil
Ziegler-Natta catalyst system with a reported MFR Chemical

(230°C) of 35 dg/min and flexural modulus of 1270 MPa.

Table 2. List of modifiers used in Examples

Fluid Source Viscosity Viscosity Specific | Flash point, Pour Molecular
@40°C,cst | @ 100°C, Gravity, COC,*F | point,°C | Weight
cst 60°F

SpeciraSyn ExxonMobil 66 10 0.835 511 -48 720
10 Chemical
SpectraSyn ExxonMobil 1240 100 0.853 541 -30 2830
100 Chernical .

f Paralux ChevronTexaco 118 13 0.875 525 - =21 582
6001 R
Jayflex ExxonMobil 9 - 0.930 - - 370
DIOA Chemical

Examples 1-12
5 Examples 1-12 in Tables 3 and 4 were prepared using the Brabender
method. These compositions contain Semi-amorphous polymer 1 and Exact 5061
with different plasticizer loadings, respectively. Both polymers demonstrate
strong capability of fluid incorporation, for instance, Semi-amorphous polymer 1
can incorporate up to 60 wit% SpectraSyn without exudation.
10



Material to be nolded was preheated at 350F with no pressure for 5 m nutes.
Then 25 tons pressure was applied and held for 6 m nutes before controlled
cooling 10 started at 27F/ mn according to D4703-03. Table 1. List of

pol ymer s usewoi2osisgopl es Trade nanme Description Source ppgis2006%6R8Ed ment al
propyl ene et hyl ene copol yner havi ng about ExxonMbil anorphous 16 wei ght %
et hyl ene, and MFR of about 3 dg/mn, an Hf Chem cal polynmer 1 of about 11
J/g, and an isotactic triad fraction of-lHbout Conpany, 90% made using a
nmetal | ocene catalyst in a solution Houston process at about 70C

(di net hyl si |yl bi si ndenyl haf ni um Texas dinmethyl with

di met hyl ani | i niEXfpdasrldtids (pent af | uorophenyl) borate) Exact 5061 Ethylene

oo e SR I PSS e Fh A AR g B Yoy RIS SR T 121 10
(230c) of 0.9 mhymern, bl@d@@ﬁfﬁﬂﬂhgmﬂt‘mﬂdveldoﬁphsmdlzerﬁucﬂaﬁgg&cﬂmrl(ﬁ reported
mel ting Houston te erature of 53 and a reported Shore A _hardness Texas
of 65. Exact % @‘?‘?F’el}s"tﬂr Gl End&}‘/n%‘?ﬂloﬁtlocene
Exxonhbbi | 4 xaatr%ﬁfeﬁ gy 4yt em haV| ng a reported nelt index (190C) of Chem cal
3 dg/ mn, a repor ensity of 0.860 g/cc, a reported nelting tenperature
of 36C, and a reporBxaniplsh88-87 fevehlthelingmst affthSplasticivarcivadilg dn pélley | ene oct ene

copol yrer prod ce t al | ocene. ExxonMb l.yst..system having a
reported nelt (}Yffg}!lt{ g’%@} 1‘?§f3%cﬁe¢ﬁﬂ9§ﬁtr%°gﬁﬁﬁ?‘ﬁ”@“?@ﬂﬁ?f’gﬁﬂﬁénsi ty of 0.870
g/ cc, a reportggd, Hggg/génr;; Mc&epéo thlof}s“d a reported Shore A

har dness of 70. 9302E1 gr opyl ene "copol yner (RCP) made by a
ExxonMbbi | Ziegler-Natta cat aI yst havi ng about 4 wt % et hyl ene and Chemi cal
a reported MFR of 2.1 d /mn. Conpany PP3155 Honopol ypropyl ene produced

using a Ziegler-Natta ExxonMobil Catal yst system having a reported MFR of
36 g/I Omn, Chem cal



a reported density of 0.9 cc and a reported MV Wn of Com any WO 2006/ 118807
PCT/ US2006/ 014869 -110 2.8, and a nelting point of about 161 C. Houston,
Texas PP1043N Honopol ypropyl ene produced using a Ziegler-Natta ExxonMobi
cat al yst heng ngs/assieport ed MFR of ut 5.3 g/l Orin, CRGEEBPOIRE a3 nelting
poi nt of about 162C Conpany Houston, Texas nHPP Experinental isotactic

pol ypropyl ene produced using a ExxonMbil netall ocene catal yst
(dinmethylsilyl bis (2-nmethyl-,4- Chem cal phenylindenyl) zirconium dinethyl
wi th Conpany (dinmethylaniliniuntetrakis(pentafluorophenyl) borate; Houston,
at 80C in liquid propylene slurry having an MFR of Texas about 7.5 dghnin;
peak nelting point 152 C, Mv Mh< 2. 3; additive package consisting of 1000
ppm I rgnox 2215 PP8244E1l Pol ypropyl ene i npact copol yner produced using a
ExxonMbbi| Ziegler-Natta catal yst systemthat is then nodified with

Chem cal an ethylene polyner. The ICP has a nelting point of Conpany about
161C, an MFR of about 27 dg/mn, and density of Houston, about 0.90g/cc.
Texas . AXO3Be3 Pol ypropyl ene i npact copol ynmer produced using a ExxonMbbi
Ziegler-Natta catalyst systemwith a reported MFR Chemi cal (230C) of 35
dghnin and fl exural nodulus of 1270 MPa. Table 2. List of nodifiers used in
Exam |l es Fluid Source Viscosity Viscosity Specific Flash point, Pour

Mol ecular @40C, cat @100C, Gavity, COC, F point, C Wight cst 60 F
SpectraSyn ExxonMbil 66 10 0.835 511 -48 720 10 Chem cal SpectraSyn
ExxonMobi | 1240 100 0. 853 541 -30 2830
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100 Chem cal Paral ux ChevronTexaco 118 13 0.875 525 -21 582 6001 R Jayfl ex
ExxonMobil 9 0.930 370 DI OCA Chem cal Exanples 1-12 5 Exanples 1-12 in
Tables 3 and 4 were prepared using the Brabender nethod. These conpositions
contai n SemypadRigeus pol yner 1 and _Exact 5061 w th diddrarseemsopisesticizer
| oadi ngs, respectively. Both pol yrre‘rlg"dermnst rate strong capability of
fluid incorporation, for instance, Sem -anorphous polynmer | can incorporate
up to 60 wt % SpectraSyn w t hout exudation. 10 WO 2006/ 118807

PCT/ US2006/ 014869 -111- Exanples 13-32 Tables 5-9 reveal various
conpositions of polypropyl ene/ Sem - anor phous polynmer 1 bl ends containing
different levels of plasticizers such as SpectraSyn-10, Paralux 6001R and
Jayfl ex D prepared using the Brgbender nethod. 5 Exanples 33-41 Exanpl es
33-37 reveaf the inpact of the plgticizer |loading on pellet flowability.
Exanpl es 38841 denonstrate the go& pelletizability of semi-

anor phous/ sgni -crystal |l i ne/ pl asti & zer conpositions. WO 2006/ 118807 -112-
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The above examples are provided as exemplification of the present
invention, and are not intended to in any way limit the present invention, which is
5 best defined by the appended claims.
Accordingly, the present invention further relates to:
1A. A method to make an article comprising:
combining a semi-amorphous polymer having a heat of fusion of less than
70 J/g with a plasticizer and optionally one or more additives, to produce a
10 polymer concentrate (A), combining the polymer concentrate with one or more
polymers (B) to produce an article precursor; and forming the article at least
partially from the article precursor.
2A.  The method of 1A, wherein the polymer concentrate shows no
visible phase separation as demonstrated by the polymer concentrate having no
15  visually detectable loss of the plasticizer on an absorbent surface, after a portion
of the polymer concentrate is aged on the absorbent surface for 24 hours at 25°C.
3A. The method of 1A or 2A, wherein the semi-amorphous polymer
comprises propylene, and has an mm triad tacticity index of 75% or greater.
4A. Themethod of 1A, 2A or 3A wherein the polymer concentrate
20 comprises 0.1 to 95 wt% of the semi-amorphous polymer, based upon the weight
of the concentrate, preferably 0.5 to 70 wit% , preferably 1 to 50 wi% , preferably
1 to 10 wi%, preferably 5 to 20 wt% of the semi-amorphous polymer.
5A. Themethod of 1A, 2A, 3A, or 4A wherein the polymer concentrate
comprises 1 to 70 wt% of the plasticizer, based upon the weight of the
25  concenirate, preferably 5 to 60 wi% , preferably 10 to 50 wt%, preferably 15 to 50
wt%, preferably at least 50 wi% , preferably 20-50 wt% of the plasticizer.
6A.  The method of any of 1A to 54, wherein the plasticizer comprises
a paraffin, a hydrocarbon fluid, a polyalpha olefin oligomer, a polybutene, a
mineral oil, a phthalate, a substituted phthalate, a substituted mellitate, a

30 substituted adipate, or a combination thereof, wherein the substitutions comprise

C, to Cy hydrocarbons.
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7A. The niethod of any of 1A to 5A, wherein the plasticizer comprises
a polyalpha olefin oligomer comprising Cao to C;sg0 paraffins.

8A.  The method of any of 1A to 5A, wherein the plasticizer comprises
a polyalpha olefin comprising linear alpha olefins having 5 to 14 carbon atoms.

9A.  The method of any of 1A to SA, wherein the plasticizer comprises
a polyalpha olefin having a mixture of oligomers of two or more alpha olefins
selected from alpha olefins having 5 to 24 carbon atoms, preferably a mixture of
two or more olefins selected from the group consisting of.

10A. The method of any of 1A to 5A, wherein the plasticizer comprises
a polyalpha olefin having a mixture of oligomers of 1-decene.

11A. The method of any of 1A to 10A wherein the plasticizer has a flash
point of 200°C or more, preferably 220°C or more, preferably 230°C or more,
preferably 250 °C or more.

12A. The method of any of 1A to 11A, wherein the semi-amorphous
polymer comprises a first monomer comprising at least 50 wit% ethylene or at
least 50 wt% propylene, and at least one other comonomer comprising a Co~Cag
olefin which is different from the first monomer.

13A.  The method of any of 1A to 12A, wherein the semi-crystalline
polymer comprises one or more C;-Cyg poly alpha olefins, preferably
polypropylene, polyethylene, isotactic polypropylene having at least 80% [m]
dyads, syndiotactic rich polypropylene having at least 80% [r] dyads, ora
combination thereof.

14A. The method of any of 1A to 13 wherein the semi-crystalline
polymer comprises an ethylene homopolymer or an ethylene copolymer having a
composition distribution breadth index of 90% or greater.

15A. The method of any of 1A to 12A, wherein the semi-amorphous
polymer comprises an ethylene copolymer having a composition distribution
breadth index of 60% to 85%.

16A. The method of any of 1A to 14A, wherein the semi-amorphous
polymer comprises 68 to 92 mol% propylene, and 8 to 32 mol% of ethylene, ora
C4-Cyp olefin.
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17A. The method of any of 1A to 16A, wherein the semi-amorphous
polymer has a weight average molecular weight of 5,000 to 5,000,000, 2 number
average molecular weight of 5,000 to 3,000,000, a z-average molecular weight of
10,000 to 5,000,000.

18A. The method of any of 1A to 17A, wherein the semi-amorphous
polymer has a polypropylene crystallinity of about 0.25% to about 15%.

19A. The method of any of 1A to 14A, 16A 17A or 18A, wherein the
semi-crystalline polymer is isotactic polypropylene comprising at least 80 % [m]
dyads.

20A. The method of any of 1A to 19A, wherein the semi-crystalline
polymer comprises an ethylene homopolymer or an ethylene copolymer having a
cornposition distribution breadth index of 60% to 85%.

21A. The method of any of 1A to 20A, wherein the semi-amorphous
polymer has a melt flow rate of 0.1 to 2000 dg/min, using a 2.16 kg mass at
230°C, preferably 1 to 25 dg/min.

22A. The method of any of 1A to 21A, wherein the semi-amorphous
polymer has an intermolecular compositional distribution as determined by
therma] fractionation in hexane such that 85% by weight or more of the semi-
amorphous polymer is isolated as one or two adjacent, soluble fractions with the
balance of the semi-amorphous polymer in immediately preceding or succeeding
fractions; wherein each of these fractions has a wt% comonomer content with a
difference of no greater than 20 wt% relative to the average wt% comonomer
content of the copolymer, wherein the fractions are obtained at temperature
increases of approximately 8 °C between stages.

23A. The method of any of 1A to 22A, wherein the semi-amorphous
polymer has a 0.1% to less than 35% crystallinity, preferably 1% to less than 20%
crystallinity.

24A. The method of any of 1A to 23A, wherein the semi-amorphous
polymer has a melting point of 90°C or less, preferably between 30 and 80 °C.

25A. The method of any of 1A to 24A, wherein the plasticizer has a
kinematic viscosity at 100°C of 35 ¢St or more, preferably 45 ¢St ore more,

preferably 50 ¢St or more.
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I nvention, and are not intended to in any way limt the present invention,
which is 5 best defined by the appended cl ains. Accordingly, the present

i nvention further relates to: 1A A nethod to make an article conprising:
conbi ni ng aveeios/a8ephous pol yner havi ng a heat of fusiBﬁT’H’mP@%‘gﬁ?han 70
J/g with a plasticizer and optionally one or nore additives, to produce a 10
pol ynmer concentrate (A), conbining thgy,polyner concentrate with one or nore
polymers (B) to produce an article precursor; and formng the article at

| east partially fromthe article precursor. 2A. The nethod of |IA wherein

the polyner concepgjr aﬁ’ﬁeﬁgﬁ"ﬁgf}?ﬂ‘gdﬁgﬁi@?,%mﬁ§‘9§%ﬁiw§r€§9aﬁm”5trat ed

by the pol yner concentrate Vi su etecta oss of the
pl asti ci zer point af-28%3 or e prefowatlps5°C arf lesy prafapably +367C of lesshe pol yner

concentrate i ed the absorbent surface for 24 hours at 25C. 3A. The
met hod of |Arf§ma‘gx:3ﬁﬂ%ﬁ’r 59 Qrﬁfgraggﬁ.ﬁ() %ﬂﬁﬂggﬁéﬁ&ﬁg%}o@%ri ses propyl ene,
and has an mm trhyad tegdhcinbd of 299X 1870 16 8fvmeft thod of 1A,
2A or 3A wherein ?ﬁe pol yrer g{)ncent ra(t)e %ﬁ%ﬂ%ﬁ??er O.élsoﬁcgﬁ%%ér\?vt%of t he

sem - anof phousppes ymemprphassgublyppenylenb grafled ghisotactic polyprepyltene having e,

preferably O to, 70 % r ef er abl t.o 50 wt9 r 1to 10 wt%
preferably & €§°W%%gﬂﬁ%8°gre Sﬁéﬁ%‘f’ﬁrﬁﬁf&%&i@?ﬁﬁgﬁf’ﬁﬁ@m hod of 1A,
2A, 3A, or 4A whggRi NThdWethed ¥IBFy of PAGE DY A AvKereifi MEiisI€ prebirSor /0 Wt % of the
pl asticizer, based upon the weight of the 25 concentrate, preferably 5 to 60

Wt % , pref eFeiBprses @ sempi-Bomhogs pelypropylans copebymes andonsprygorppfd €r-abl y at | east

50 wt %, pr - % I ¢l of any of

| A to 5A mﬁf&eﬂé’?yﬁﬁ%hépﬁ%g%ﬁrt% fz%fl&gg?%’lrl sesz&l %%gtrcaﬁ‘?ly%&?fgﬁc%car bon
fluid, a0pohymkssinkingagbntnarodutigrident, a euraliziigisgene a nacleatingageadt, 0i |, a

pht hal at e, % substd'élt uted phthalate, a substituted I1itate, 30

subst i t ut edfiHeh phidbiesign PEPMAsr? WaY 4P AsteRalaBgt, °"\/ﬁ'!~'é;§’|’-‘f1’“f’ﬂgle§-ﬁ stitutions
comprise  CRoA0 FROmbINGA BF A to YEA20RGEA HERARG (B)§2006/ 014860 120 7A
The nmethod of any of IAto 5A, wherein the plasticizer conprises a

pol yal pha opelyprapyknajmving amelting peiniP0O or moreCissBOtiCpelairepyiene, SA. The net hod

of any of | At pSfiflopiiind, PoiRiniRhd, o BRhaSRREE SeS
15 30A. The method of any of 1A to 29A, wherein the polymer concentrate
(and or the plasticized polymer) is pelletized into a plurality of pourable free
flowing particles, (preferably the free flowing particles may be poured through a
funnel having a 29 mm bottom opening, preferably the plurality of pourable free
flowing particles of the polymer concentrate may be poured through a funnel
20 having a 29 mm bottom opening in 120 seconds or less, preferably 60 seconds or
less, preferably 30 seconds or less, preferably 20 seconds or less.
31A. The method of any of 1 A to 30A, wherein the plasticizer is
miscible with the semi-amorphous polymer as indicated by no change in the
number of peaks in the dynamic mechanical thermal analysis trace of the polymer
25  concentrate, as compared to the dynamic mechanical thermal analysis trace of the
semi-amorphous polymer.
32A. The method of any of 1A to 31A, wherein the polymer (B}
comprises one or more of polybutene, ethylene/vinyl acetate copolymer,
polyethylene having a density of 0.915 to less than 0.935 g/cm3, linear
30 polyethylene having a density of 0.915 to less than 0.935 g/cm3, polyethylene
having a density of 0.86 to less than 0.90 g/cm3, polyethylene having a density of
0.90 to less than 0.915 g/cm3, polyethylene having a density of 0.935 to less than



a pol yal pha olefin conprising |linear al pha olefins having 5 to 14 carbon
atons. 5 9A. The nethod of any of 1A to SA wherein the plasticizer
conprises a polyal pha olefin having a m xture of oligoners of two or nor
al pha ol ef iwi@ 200681888t ed from al pha ol efins having 5 to ZATAEY6N 4Et%ns,
preferably a m xture of two or nore olefins selected fromthe group
consisting of. 10A. The method of any,0f I A to 5A wherein the plasticizer
conprises 10 a polyal pha olefin having a m xture of oligoners of 1-decene.
11A. The nethod of any of A to | QA wherein the plasticizer has a flash

poi nt of 2 I 0. 9% ably 230C or nore,
pr ef er abl yq%g%c%? p%egﬁg%g%%%%&%gﬂug%&gggﬁyg%QEﬁ% to 11A, wherein the

sem - anor plethydene/rteting laprytate eopolynies ethylentiaciytic anid ooppiymeanpri sing at | east 50
wt % et hyl ene, or .a east, 50 wt.%.pr.opyl ene, .and. at .| east. pne ot her conononer
conpri si ng Pﬁlyéf-ﬂ@é'@e a?féfﬁfenpmleﬂeﬁgg%% P&é’P‘g e‘}’ﬁﬁ?ﬁ?cﬁiﬁ@o*yﬁ?@?e’mnorrer. 13A.

The net hod aefylcHiilbutddiendeOstyrérd ﬁeym,eeftﬁyﬁéhetqisgﬁaiamwey,%mal%jlaé@ pol ymer

conprises oné or nore C2-C4o poly al pha ol efins, preferably 20

pol ypr opy| etwlengpropsiengirehbsr, ethylenerprapylepeidiepe oppek (BHorishieenat | east 80% [ nj
dyads, di icori havi t | east .80% dyads,

Conbi nat | o PEpleP b fent oy RerRiRER) Btk SRR ol kG0 L o) YReS " °
sem - cryst gblycit®ondde) ppivRthylens eréphifalaty vesih yrbsaitkddpabplylener or an ethyl ene

copol ymer having a _25 conposition distribution breadth index of 90% or
greater. 15mylepgvinylaleohpl sepolymergpolysiyrens, polxesterpelychyloniflSe i - amor phous

pol ynmer co ' )Iagilz’xfe%l ' ot A di stribution
br eadt h ingg&&g&?ﬁ%&gﬁ% ) f@%&%ﬁ%ﬂf%@ﬁ%}ﬁ% ﬁ%lzg o%illleié’tggaMA, wher ei n
t he sertd- arompivetion th@ofol yner conprises 68 to 92 nol % propyl ene, and 8 to
32 ol % of ethy e, or a +C20 ql.ef] 2006/ 118807 PCT| US2006/ 014869
-121 17A. The é?ﬂodﬁ?%@%f@@@é@%&%ﬁg}?ﬁ © B or phous

pol yner hasompMés blypropelead oliRibgTenk, B asiiict i statndisOftend-gy@nd00, 000, a

nunber average nol ecul ar iwei ght of 5,000 to 3, 000,000, a z-average
nol ecul ar RelYEI§E, agfyrene-butadiene-styrene polymer, a styrene-ethylene/propylene-

styrene polymer, a styrene-co-butadiene-styrene polymer, a polyurethane, a

15  woven fabric, polyester, an absorbent, a tissue, an elastomeric material, a
superabsorbent polymer, polyvinylchloride, polyvinylidine chloride, polyvinyl
acetate, wood, paper, rayon, nylon, cellulosic pulp, cellulosic fluff, or a
combination thereof.

34A. The method of any of 1A to 33A wherein the semi-amorphous

20  polymer comprises a copolymer comprising at least 50 wt% ethylene, and having
up to 50 wt % of a C3 to C20 comonomer, preferably having 1 to 35 wt % of a C3
to C20 comonomer, preferably butene and or hexene and or octene.

35A. The method of 34A wherein the ethylene copolymers have a
composition distribution breadth index (CDBI) above 90%, preferably above 95%
25  and, optionally, a melt flow rate at 190°C of 0.1 to 100 dg/min preferably 0.5 to
50 dg/min.
36A. The method of 34A or 35A wherein the ethylene copolymeris a
metallocene polyethylene.
All documents described herein are incorporated by reference herein,
30 including any priority documents and/or testing procedures to the extent they are
not inconsistent with this invention. As is apparent from the foregoing general

description and the specific embodiments, while forms of the invention have been



10,000 to 5,000,000. 5 18A. The nethod of any of 1A to 17A, wherein the

sem - anor phous pol yner has a pol ypropyl ene crystallinity of about 0.25%to
about 15% 19A. The nmethod of any of 1A to 14A, 16A 17A or | SA, wherein the
seni - cryst aWQ He6/H88ner is isotactic pol ypropyl ene conpRGEVSBIONI86%Bast 80 %
[mM dyads. 10 20A. The nethod of any of 1A to 19A, wherein the

sem -crystalline polymer conprises gg.ethylene honopol ymer or an ethyl ene
copol ymer having a conposition distribution breadth index of 60%to 85%
21A. The nethod of any of 1A to 20A, wherein the sem -anorphous polyner has

anmlt flo t 15 230C,

pr ef er abl y"‘ﬁlfu@&aﬁg@ing%ﬁ&rfbgd @%&%ﬂ%ﬁ%ﬁ:‘aﬂ?e g’r?ya/c %?Lhélﬁ%dt 0 A, wherein the
sem - anor phfios thq:)splm(trmd strps ofitheiimtentionn| Aacoidingly; dtrip ot intended|thatithet r i but i on as
determ ned b r fractionation in hexane such that 85% by wei ght or
more of the SﬁﬁFﬁﬂgﬁg%ﬁolyner is isolated as one or two adjacent,

sol ubl e fractlons with the 20 bal ance of the sem -anorphous polyner in

i medi ately preceding or succeeding fractions; wherein each of these
fractions has a w % conononer content with a difference of no greater than
20 wt%relative to the average wt % conononer content of the copol yner,
wherein the fractions are obtained at tenperature increases of
approximately 8 C between stages. 25 23A. The nmethod of any of A to 22A,
wherein the sem -anorphous polymer has a 0.1%to | ess than 35%
crystallinity, preferably 1%to | ess than 20% crystallinity. 24A. The

nmet hod of any of 1A to 23A, wherein the sem -anorphous polyner has a

mel ting point of 90C or |ess, preferably between 30 and 80 T. 30 25A. The
met hod of any of 1A to 24A, wherein the plasticizer has a kinenatic
viscosity at 100C of 35 cSt or nore, preferably 45 ¢St ore nore, preferably
50 ¢St or nore. WD 2006/ 118807 PCT/ US2006/ 014869 -122 262. The .ret hod of
any of 1A to 25A wherein the plasticizer has a pour point of -20C or |ess,
preferably -25C or |l ess, preferably -30C or |ess,



preferably -35 C or |ess, preferably-40C or | ess, preferably -50C or |ess.
27A. The nmethod of any of 1A to 26A wherein the polyner concentrate 5
conpri ses an anor phous pol ypropyl ene grafted to isotactic pol ypropyl ene
having a Viscosity of 8000 nmPasec or |ess at 190C (as neasured by ASTM D
3236). 28A. The nethod of any of IA'to 27A, wherein the article precursor
conpri ses a sem -anor phous pol ypropyl érme” copol yner and one or nore of a C2-
C4o polyner, an elastonmer, a random copol yner, an inpact copolynmer, a
tacklfler,C ﬁh crosslinking agent, an antioxidant, a neutralizing agent, a
nucleatrng*ag@ﬁ%, a filler, an adhesion pronoter, a wax, an ester polyner,
or a conbination thereof. 292. The nethod of any of |A to 28A, wherein the
pol ymer (B f pol ypropyl ene having a nelting point 90C or nore, isotactic
pol ypr opyl ¥A&3Msyndi ot acti ¢ pol ypropyl ene, pol yet hyl ene, or bl ends thereof.
15 30A. The nethod of any of | Ato 29A, wherein the polyner concentrate
(and or the plasticized polyner) is pelletized into a plurality of pourable
free flow.ng pﬁhnteﬂmkiesma((pmﬁmlchtmbmpﬁhiagf ree rovvi ng particles may be

poured through.a funnel vrn nun ott i n fer t he
bl ural i ty GPTReE asrf’él—rm okt TpWang p BpsoF Bt g ephR i r ar e
maybe pourgd athlangpoint Jﬂ%ﬁ‘é’b@ér tidh (P@VdnQ Jes tiafl IW@&lthﬁfﬂééﬁﬁﬂér%d' n 120
seconds or |ess, prefer @fi/ﬂ 60 seconds or less, preferably 30 seconds or

| ess, pr ef@t@mlwmosm itdyes] tepsodugd Apolymer mnﬁmtmw}umnthﬁpmlameo 30A,
wherein the m-a nmer as
'nai car eq DuEHeS iRl e A2t BkMeh iR IR SEDGREPHBIGHS AR TET 25
ther mal  anahitgia2% madtei dPREingh J0®IeceRls @0 (e iftdratorageas 49°UMpar ddystae t he
dynam ¢ nechani cal thermal analysis trace of the . sem -anor phous pol yner.
32A The rAstsBncdusingATIiM 189%-piethpd B \mréfraéﬁeﬁcqmrémﬁste)wn@aﬁﬂﬁ ses one

nor e of t yl ene
haV| ng a de@gwéo& "?‘ﬁg%’%{}%‘ 'bgé&s{fc? E?%%mﬁpﬁ’gh¥w gatrh ggl&%g% yet hyl ene
havi ng a demmryral@f ﬁGmQHéaﬂnolelpeamrmharhe&lﬂﬂﬁ ptydsnaﬁe;r heoh Ylettydisre 200avi ng a
density of_ 0.86 to |l ess tha /[ cnB yeth | ene ha densjity of
0.90 to | eSsORTAYER HPBY GOy Erﬁ% §8¥ é%ﬁ?fl% Fﬁ&c%s“é{é‘hg’({lg‘%ﬁt@gg% to
| ess than WP 2006/ 118807 PCT/ US2006/ 014869 -123 0.945 g/ cnB, pol yet hyl ene
having a density of 0.945 to 0.98 g/cn8B,

2. The method of claim 1, wherein the polymer concentrate shows no visible phase
separation as demonstrated by the polymer concentrate having no visually detectable loss
of the plasticizer on an absorbent surface, after a portion of the polymer concentrate 1s

aged on the absorbent surface for 24 hours at 25°C.

3. The method of claim 1 or 2, wherein the semi-amorphous polymer comprises at
least 50 weight % propylene, and has an mm triad tacticity index of 75% or greater, has a

melting point of less than 90°C and the plasticizer has a pour point of -25°C or less.

4. The method of claim 1, 2 or 3 wherein the polymer concentrate comprises 0.1 to

95 wt% of the semi-amorphous polymer.

5. The method of claim 4, wherein the polymer concentrate comprises 0.5 to 70 wt%

of the semi-amorphous polymer.



et hyl ene/ met hyl acryl ate copol yner, ethylene/acrylic acid copolyner,

pol ynet hyl net hacryl ate, pol yvinylchloride, polybutene-1, isotactic

pol ybut ene, acrylonitrile-butadi ene-styrene resin, ethylene-propyl ene
rubber, vul cani zed 5 et hyl ene-propyl ene rubber, ethyl ene-propyl ene-di ene
rubber, (SBS) or styrene- ethyl ene-butene-styrene(SEBS) bl ock copol yner
el astomer, pol yani de, pol ycarbonate,-1p&l yet hyl ene terephthal ate resin,
crosslinked pol yet hyl ene, ethyl ene/vinyl alcohol copol yner, polystyrene,

ol yester ol yacrylonitrile ol yacetal , polyvinylidine fluqride,
bol Yot hyl Ene. ot JEBFBORGE SlBsurhreN die pimier Dot AbieRTE o tRePBIE 334 The
met hod of opikK séthi-drforpRSe&bolyph&t €i n the article precursor conprises

pol ypr opyl ene, pol yethyl ene, el astomer, a styrene-isoprene-styrene polyner,
a styrene-butadi ene-styrene polyner, a styrene-ethyl ene/ propyl ene- styrene
pol ymer, styrene-60- I ener styrene I [ pol yur et , 15 woven
fabri c, pglyes?g??mgﬁdggé%%%§h?§m%¥§$%%ﬂﬁgm§%ggFg§eéﬁg%ﬁgﬁég?gﬁﬂg%ﬂ a

super absobbtheisepPhnidhousyWiyényl chl ori de, pol yvinylidine chloride,
pol yvi nyl acetate, wood, paper, rayon, nylon, cellulosic pulp, cellulosic
fluff, or a conbination thereof. 34A. The nethod of any of 1A to 33A

wherein the sem, - r I i 0 i sing at

| east 50 \I/gvt % e?h@ﬁlgﬁlg?%gg ac\}%]ir%w{gg’ \%g&g ﬂ\?\?teéo%@%rﬁ&ge 1{éétgﬁr)coﬁf]%gpcsom)nomar ,

pr ef er abl yrohaliotd) weipht%36f seiniratallime@slynico, KZREA1 wonahoweipht gfitkd er abl y but ene
and or hexene and or octene. 35A. The nethod of 34A wherein the ethylene
copol yner SOHBAI- conposition distribution breadth index (CDBI) above 90%
pref erably above 95% 25 and, optionally, a nelt flowrate at 190C of 0.1 to
100 dg/mn preferably 0.5 to 50 dg/mn. 36A. The nmethod of 34A or 35A

wher ei n t Re et ht sxethod o ehyakslaiins 180 Spwhertindhepdypel opaténpiaterrompAbds Idocunent s

descri bed_ hgrein e incorporated by reference herein, 30 including any
priority 8%@@W@ﬁ€§&§ﬁﬁﬁﬁngésting procedures to the extent they are not
inconsistent with this invention. As is apparent fromthe foregoing general

description and the specific enbodinents, while forns of the invention have
been WO 2006/ 1T8g0orthodvf cisin86wbearaigdle polymar concentrate comprises 5 to 60 wt%

of the plasticizer.

11.  The method of claim 10, wherein the polymer concentrate comprises 10 to 50

wt% of the plasticizer.

12, The method of claim 10, wherein the polymer concentrate comprises 15 to 50

wi% of the plasticizer.

13.  The method of any of claims 1 to 9, wherein the polymer concentrate comprises at

least 50 wt% of the plasticizer.

14.  The method of any of claims 1 to 9, wherein the polymer concentrate comprises

20-50 wt% of the plasticizer.

15.  The method any of claims 1 to 14, wherein the plasticizer comprises a polyalpha

olefin oligomer comprising Cag to Cysog paraffins.



illustrated and described, various nodifications can be nade w t hout
departing fromthe spirit and scope of the invention. Accordingly, it is
not intended that the invention be limted thereby. -125- CLAIMS W claim
1. Anethod to nake an article conprising: conbining a sen -anorphous

pol ymer having a heat of fusion of between 0.5 and 70 J/g and a nelting
point of greater than OC and | ess t hat2100C with a pl astici zer and
optionally one or nore additives, to produce a polyner concentrate, wherein

t he polyner caqncentrate is r.ed into free flgw.n articles that can be
poured t Hﬁgughqﬂe frﬁh’r‘r’glo(ta 3%9{ ‘ﬁﬂnﬁqigq%\ﬁ‘dﬂ%’flf‘gﬁﬁpgﬁsélﬁ%ﬁ'gcqu%sﬁﬁa seconds or

less afte o@h@h@ﬁﬁatcoﬂlgﬁsihgbﬁgoxﬁayafmar slphLs1ofiafdving NG 2831Moa 895- net hod
B, thereafter conbining the polymer concentrate w th one or nore pol yners

to producdtofis-article precursor; and forning the article at least partially
fromthe article precursor, wherein the plasticizer has a flash point of 200
C or nore, a pour point of -20C or less, and a Kinematic viscosity at 100C
of 4 to 350. c$he methollRf afipbhisinif] t6118) Wwhekein (i isticizet denpi3kyser concentrate
shows no vi si ble phase separation as_ denonstrated by the pol yner

concent r atelyaRbp plghinsompusiag p paigeretioligpuens 9§ o rmeigd sip et 3Bz er on an
absorbent g face, after a portion of the polymer concentrate is aged on

t he absorbent surface for 24 hours at 25C. 3. The nethod of claiml or 2,
wherein the sem -anorphous polyner conprises at |east 50 weight %

propyl ene, _and,has an tri tacticity inde f 75% or (greater, has a

mel ting pdfnt E!Jf?‘e g‘@d{%ﬁy gg%dlgﬁd tf’ﬁclzy ‘%ﬁle&'é‘f‘iﬂ)éq@@%ncﬁﬁ’éhaé RS nt of - 25C
or less. 4iscdfi ABOPehOf ctbpidtel, 2 Or 3 wherein the polyner concentrate
conprises 0.1 fo 95 wt% of the sem -anorphous polyner. 5. The nethod of

claim4, wherein the polyner concentrate conprises 0.5 to 70 wt% of the
sem - anor plous pol I ~26-.,6. The .method of claimbs, jn_the polyner
concent raﬁg‘ cor'TrﬁF Fgeggodlqtf(gl]agﬁ l\ﬁit“%ereﬂ)lf thfﬁgas %ﬁﬁf-ha%ﬁﬁﬁ?&?é“t\éﬁﬁgmw 7. The

met hod of ngdra@i m 6, wherein the pol yner concentrate conprises | to 10 wt% of
t he sem - anor phous pol ymner.

20.  The method of claim 18 wherein the plasticizer has a specific gravity of 0.86 or

less.
21.  The method of claim 18 wherein the plasticizer has a pour point of -25°C or less.

22.  The method of any of claims 1 to 18, wherein the plasticizer has a kinematic

viscosity at 100°C of 35 ¢St or more, and a specific gravity of 0.855 or less.

23.  The method of any of claims 1 to 22 wherein the semi-amorphous polymer
comprises 97 to 75 weight % propylene, 3 to 25 wt % ethylene and has a heat of fusion of
50 J/g or less and an mm triad tacticity index of 80% or more and wherein the plasticizer

has a kinematic viscosity at 100°C of 35 ¢St or more.

24,  The method of any of claims 1 to 23 wherein the plasticizer has a VI of 120 or

more and a specific gravity of 0.855 or less.



8. The method of any of claims | to 7, wherein the concentrate further
conprises from1l to 50 wei ght% of sem -crystalline polyner, based upon the
wei ght of the conposition. 9. The nethod of any of clains 1 to 8, wherein

t he pol yner concentrate conprises 1 to 70 wt% of the plasticizer. 10. The
met hod of claim9, wherein the polyner_concentrate conprises 5 to 60 wt% of
the plasticizer. 11. The nethod of cl 3% 10, wherein the polyner concentrate
conprises 10 to 50 W% of the plasticizer. 12. The nethod of claim 10,

wherein t f ' 15.t0 50 w % of the plasticizer.
13 The nethoa BT Ega s S S2NdmS T8 2 S ry e Ele p oy e BB Rent r ate
conpri ses saﬁi-mhﬂﬁmus@@wm&@y%etb@mhﬁaﬂm@%molcélaférﬁtﬂyﬁeltquyr@fngany of

claimse 1 to 9 erein the polynmer concentrate conprises 20-50 wt % of the
pl asti ci zamorphgus prk¥praRyl enscEradisd tefisosichr melynropylene a GaHendiohmaican| ast i ci zer

“27- 6. ipBe FcBi Aol BT o F IR, LIRS SRpfRERALT o 7

conpr i sesamantiiaidaat, pmauttdleingmgentnP hideangg agényinfilies, afadhesi@agrombizia ol ef i ns
having 5 to 24 carbon atons. 17. _Tht% mef hod of any of clains 1 to 14,

wher ei n t W8 AREster pPLEer: Op spnbimatiop thespl a) pha ol efin conmprising a nixture
of oligoners of two or nore CSto C24 alpha olefins. 18. The nethod of any
of clainms | to 17, wherein the plasticizer has a kinematic viscosity at
100C of 526St The methed of 8ny dirvdaimel o @S efherimthapdSmehtr e contbimedptitisthe ci zer
has a flash pai Qt.of 228? or,, nore. 20..Th? rrlethod of c{ai m.18 wherein the
pl asti ci zEPNHALIG ISSIERer TOMYhG I cErsiying@T BPLPIORYIENS. PP YRR BARGd of cl ai m
18 wher ei Bichiethpleast i ci zer has a pour point of -25C or less. 22. The nethod
of any of clains 1 to 18, wherein the plasticizer has a kinematic viscosity
at 100C of 35 cSt or nore, and a specific gravity of 0.855 or |ess.

27.  The method of any of claims 1 to 26 wherein the polymer to be combined with the
concentrate is selected from the group consisting of polypropylene or polyethylene

having a melting point over 100°C.

28.  The method of any of claims 1 to 27 wherein the polymer to be combined with the
concentrate is selected from the group consisting of isotactic polypropylene, syndiotactic

polypropylene, copolymers of propylene and from 1 to 10 weight % of ethylene.

29.  The method of any of claims 1 to 28 wherein the polymer concentrate is formed

into a free flowing pellet before it is combined with the polymer.

30.  The method of any of claims 1 to 28 wherein the polymer concentrate is

pelletized.

31.  The method of any of claims 1 to 28, wherein the polymer concentrate is
pelletized into a plurality of pourable free flowing particles that can be poured through a
funnel having a 29 mm bottom opening in 100 seconds or less after storage at 49°C for 7
days as determined using ASTM 1895-method B.



23. The nethod of any of clains 1 to 22 wherein the sem -anorphous pol yner
conprises 97 to 75 weight % propylene, 3 to 25 wt % et hyl ene and has a heat
of fusion of 50 J/g or less and an nmtriad tacticity index of 80% or nore
and wherein the plasticizer has a kinematic viscosity at 100C of 35 cSt or
more. 24. The method of any of claiims | to 23 wherein the plasticizer has a
VI of 120 or nore and a specific gra‘1/29ry of 0.855 or less. -128- 25. The
nmet hod of any of clainms Ito 24, wherein the article precursor conprises a

sem - anor phous_pol ypr | .ene_ copol r,.and ope or re_of .a pol yner

conpr Lo i anBheRbed BLYSHE SpoTere: B ahFath SoPr Rracer SORBRBRAD cne, a
C2- CAO pOLy/iE polyRer cicattA8 B bedpoiARIRBLEPP AInMEBavinda J9RAMottePOl yer, a
tackifier, a crosslinking agent, an antioxidant, a neutralizing agent, a

nucl eat i ngpeaiperin 30gedontis er lesscaftensthrage sirdSYE dorot days andeterminedasingsA®Mpol yner ,
or a conﬁigﬁgiaﬁ &gereof. 26. The nmethod of any of clains | to 25 wherein
the poly 898" Eonbi ned with the concentrate is selected fromthe group
consi sting of polypropyl ene, polyetheylene, and blends thereof. 27. The
met hod of _any of clains 1 to 26 wherein the palynmer to be conbined with the

2
concent r add | sThemethpdaf elaign 1. rmehegpin ths plusality of pongalle fige flopigmprtles or

| yet hyl ' i ' , t f f
Or ey s 1 Pyl onfbedfplel LObeBufls (RKEEn 4 Hthel 0ime KB R ORAGHO . B OF,

sel ect ed bpeningihd0geangds ooless #fter stgragé at 490C &at7 daypas Yaermpyddaneg AYNdi ot acti c
polypropylggg, ogﬁgyners of propylene and from1 to 10 wei ght % of

et hyl ene. 15Y-meile thod of any of clains 1 to 28 wherein the pol yner
concentrate is formed into a free flowing pellet before it is conbined with
the polyner. 30. The nethod of any of clainms Ito 28 wherein the pol yner
concent r aBé i sThemethed pf ey, of3laimFhdo A twistcimfheahasticizerak aiisrebld with 128, wher ei n

the pol yner .concentrate is lletized {nto.a,plurality of pourable free
fllowi ng pareir EPaEbqusRezmek = Bdicalio &8 mo haies it e PIRRES HE RIS 20 mm bot t om
openi ng i Byddfic SREIMNS] MerrhQShaladié Ricef BB Aér codfbentrate, & colPYRdAS

determ ned usi ng ASTM 1895-net hod B. -129- 32. The nethod of claim 31,

wher ei n t He dynynigimechanieal pesumabinelysis diacs ¢lohf samipamarpkaus polystert he pol yner
concentrate can be poured through a funnel having a 29 mm bottom
35.  The method of any of claims 1 to 34 wherein the semi-amorphous polymer is
combined with a semi-crystalline polymer having a melting point of 100°C or greater,
and optionally one or more additives, to produce a carrier composition; thereafter the
carrier composition is combined with the plasticizer to produce the polymer concentrate,
thereafter the concentrate is formed into a plurality of free flowing particles that are

thereafter combined with the one or more polymers to form the article precursor.

36.  The method of claim 35, wherein the polymer concentrate shows no visible phase
separation as demonstrated by the polymer concentrate having no visually detectable loss
of the plasticizer on an absorbent surface, after a portion of the polymer concentrate is

aged on the absorbent surface for 24 hours at 25°C.

37.  The method of claim 35 or 36, wherein the semi-amorphous polymer comprises at

least 50 weight % propylene and has an mm triad tacticity index of 75% or greater.



opening in 30 seconds or |ess after storage at 49C for 7 days as determ ned
usi ng ASTM 1895-nethod B. 33. The nethod of claim31l, wherein the plurality
of pourable free flow ng particles of the polyner concentrate can be poured
t hrough a funnel having a 29 nmbottom opening in 10 seconds or |ess after
storage at 49C for 7 days as determ ned using ASTM 1895-nmethod B. 34. The
net hod of any of claims 1 to 33, wherdPf the plasticizer is nmiscible with
the sem -anorphous polynmer as indicated by no change in the nunber of peaks

inth d i i t | 1St .of the. pol
Lgnceﬁtra ?ngghggﬁggaé@g%ﬁnggkgﬁﬂfﬁgﬁ$ gﬁé@%@%ﬁgﬁgrWW@%H%?aéﬁghysz trace
of the semkighuBiPiNScaFsOnVIEd, -a poByalphl @1dIRIINREmMES, oPAYorRbinSddH thBredf, t 0 34

wherein the sem -anorphous polyner 'is conbined with a sem -crystalline
pol ymer having a nelting point of 100C or greater, and optionally one or

Compost 11 i 1 o TB6 SRRt SR sFrie pFiocSRRSRA 1 Blelolfd AR ™ '

concent r agg°C éhasreaf ter the concentrate is forned into a plurality of free
flowing particles that are thereafter conbined with the one or nore
polymers to formthe article precursor. 36. The nethod of claim 35, wherein
the poly co I Si - : | strated
by the por vimer oacianet PRS0 Wity el ias £ BRBME ARcREy HEFRR.
pl asti ci zer more &l0&650or bent surface, after a portion of the pol yner
concentrate is aged on the absorbent surface for 24 hours at 25C. 37. The
met hod of claim 35 or 36, wherein the sem -anorphous polymer conprises at
| east S50 wgl 9NTReRfHRAYE ERfin 35506185, RNITH 40 WRGeih B pefrfidlds dmﬂ@%m%erw% or
greater. -130- 38. The nmethod of claim35, 36 or 37, wherein the plasticizer
conpr i ses canqsatrate friap be pouted ghropghr 3 fupnél\ndving ai2B arm bbtiord openipgingXl pha ol ef i n
ol i goner, or cqgnbi nat i .on t hereof The, net hod of clal 3 37, or 38
oherain  ReFopsGIFR g et FC tor T £ st Bipe AFHE 8 metiod™ ot hod
of claim 32 wherein the plasticizer has a kinematic viscosity of 5 cSt or
nore at 100C. 41. The nethod of claim 35, 36, 37, 38, 39 or 40 wherein the
particles of the polynmer concentrate may be poured through a funnel having
a 29 mm bgit o ' [ e Q S ter ar 49C for 7
days a5 dager nteaeuier st et ip BERBAT sty br e iy YoR Bl didSe
poured through a funnel having a 29 mm bottom opening in 30 seconds or less after

storage at 49°C for 7 days as determined using ASTM 1895-method B.

43.  The method of any of claims 35 to 42 wherein the particles of the polymer
concentrate may be poured through a funnel having a 29 mm bottom opening in 10
seconds or less after storage at 49°C for 7 days as determined using ASTM 1895-method
B.

44,  The method of any of claims 35 to 43 wherein the semi-amorphous polymer
comprises 97 to 75 weight % propylene, 3 to 25 wt % ethylene and has a heat of fusion of
50 J/g or less and an mm triad tacticity index of 80% or more and wherein the plasticizer

has a kinematic viscosity at 100°C of 35 ¢St or more.

45.  The method of any of claims 35 to 44, wherein the additive includes a polymer
comprising amorphous polypropylene grafted to isotactic polypropylene, a Co-Cyg

polymer, an elastomer, a random copolymer, an impact copolymer, a tackifier, a



42. The nethod of claim40, wherein the particles of the polyner concentrate
may be poured through a funnel having a 29 mm bottom opening in 30 seconds
or less after storage at 49C for 7 days as determ ned using ASTM
1895-nmet hod B. 43. The nethod of any of clains 35 to 42 wherein the
particles of the polynmer concentrate nay be poured through a funnel having
a 29 nm bottom opening in 10 secondsldl- | ess after storage at 49C for 7
days as determ ned using ASTM 1895-nmethod B. 44. The net hod of any of

clainms 35 to .43. wherein the seni-anorphous polynmer .conpris 97 to 75

wel ght % FIOHRBGEes. {LABx g SRTERE *5ie YHE ARGMHEbA HIESBn of 50
J/'g or | eashcaidd pAiind¥er, b WakOard &dr pBlyinér, RERYmBnaBOYefeoflOr € and wherein the
pl asticizer has a kinematic viscosity at 100C of 35 cSt or nore. 45. The

met hod of any of clains 35 to 44, wherein the additive includes a polyner

conpri si ng,anorph [ |.en rafted to,isotactic.polypropyl ene, a
o ea0° pabymeite gl 3R ORIEES B MISHR PP ER B ¥REREY Ve, %
tacki fi er coriprists polysthokaet, iistdcig pagpithyleadhanhd &1tA080% [@] aridbr al i zi ng agent,
a nucleating agent, a filler, an  adhesion pronoter, a wax,_ an ester

pol yner, &yndiptecsisisichpelyeronykae baving aldeastBdodgdvads. of a eatpbingtion|thgrer. 35 to 45,
wherein the sem -crystalline polyner conprises polyethylene, isotactic

pol ypropyl ene having at |east 80%[n dyads, syndiotactic rich

pol ypr opyHéne Whymathodiof beashcl80%@p td 46 wadssin the samGoaybtaliak polyndehsraaof . 47.
The nethod of any of clainms 35 to 46, wherein the sem -crystalline polyner
is an i N8Rt edIObMAter . 48. The nethod of any of clains 35 to 47, wherein
the article precursor conprises at |east one of the follow ng pol yners:

pol ybut ene, et hyl ene/vinyl acetate copol yner, polyethylene having a density
of 0.915 #8. | e¥he miethod®f 8RGofptanS 35 Ito 4B avhepoh thetamydl eprecurbancomgrisesdensi ty of
0.915 to lLess th 35. g/ cpB, polyethyl epe havi ng a. densi of 0.86 to

| ess thanlletﬁ‘?‘téﬁ‘e ? BW%?%%H“@@PE%%#EBO%EW%G YiFaR Y. ac(?fa?‘b‘.’%’ﬁf ™ ess than
0.915 g/ CPBLyeththwémg £0&shp ¥t 091 RtodeRThdny. 935 .?m%?}iide@r pdyshiéign 0. 945

g/ enB, polyethyl ene having a density of 0.945 to 0.98 g/cnB,

St hy| enel g ey A0S S spisps ey 0.955 Hymanealyeshylprecheainde depspotigHsr

pol ymet hy t Q Enyl chl orid ol e- i cti

Dol ybut ents xRt Eatef LBt MER Bnald A SonsRPRLP BBl EO1PERD P cne

rubber, vgblyathiefehavihidy iany pf 0.0y3 Rrlessithdi®e45 gthy] wiwtplarheingadi ene
rubber, bl ock cog&lgner el astoner, or styrene-ethyl ene-butene-styrene bl ock
copol yner densiiy obREp: tq)%P§,§4§ﬁ@egthylene/methyl acrylate copolymer, ethylene/acryiic acid

copolymer, polymethylmethacrylate, polyvinylchloride, polybutene-1, isotactic
polybutene, acrylonitrile-butadiene-styrene resin, ethylene-propylene rubber, vulcanized
ethylene-propylene rubber, ethylene-propylene-diene rubber, block copolymer elastomer,
or styrene-ethylene-butene-styrene block copolymer elastomer, polyamide,
polycarbonate, polyethylene terephthalate resin, crosslinked polyethylene, ethylene/vinyl
alcohol copolymer, polystyrene, polyester, polyacrylonitrile, polyacetal, polyvinylidine

fluoride, polyethylene glycol, polyisobutylene, or a combination thereof.

49.  The method of any of claims 35 to 48, wherein the semi-amorphous polymer
comprises an ethylene homopolymer or an ethylene copolymer having a composition

distribution breadth index of 90% or greater.



pol ycar bonat e, pol yethyl ene terephthal ate resin, crosslinked polyethyl ene,

et hyl ene/ vinyl al cohol copol yner, polystyrene, polyester,

pol yacrylonitrile, polyacetal, polyvinylidine fluoride, polyethylene

gl ycol, polyisobutylene, or a conbination thereof. 49. The nethod of any of
claims 35 to 48, wherein the séni-ahnrghous pol ymer conprises an ethyl ene
honopol yner or an et hyl ene copol yner Ha%i ng a conposition distribution
breadth i ndex of 90% or greater. -132- 50. The nethod of any of clainms 35 to

49, whereipn the sem. -crystalline I r  conprises an et hyl ene copol yner
havi ng a é@'ﬁpoip‘f {“Sﬂi‘ gf’gf‘rﬂf %{ﬁlqlﬁ‘ﬁggf‘gg‘&wef% SEH-Cg g PEmCT 51 The
met hod of :GRAYRE aft bBlIRe dopdlAnetGavitB 8cBBodifish &SthibGtich RERRMIROE o ONPr i Ses

one or nore of the followng polyners: polypropylene, polyethylene, an

el ast oner 0% to86%r ene- i sopr ene-styrene pol yner, a styrene-but adi ene-styrene
pol ymer, a styrene- ethyl ene/ propyl ene-styrene pol yner, a

styrene-co-but adi ene- styrene polyner, a polyurethane, a woven fabric,

pol yester s1an FREMDRALE ady b G468 3535 5€ et Bk lattidIBSREkrRr.comprises
super absor bent poly pol yvi nyl chl ori de, polyvinylidine chloride,

nmer
pol yvi ny| oazetmers of thedelowingpehmers pehyprapylean pobisthvismesancelastamsr, z el | ul osi ¢
fluff, or i i K . ny of clajnms 35 to 51,
wherein tﬁ@re%ﬁg%lp F%fg‘zs rergegbeorlﬁ%i %?(ér ep%_gﬁﬁgﬁﬁ%%%reﬁép glé%'r?fjgsﬂfr ?%{och as indicated
by no chasthlen@pidpelenersiydine pblypraaksstirend-febeydians- styranepbbmiegal t her mal

anal ysis trace of the poléyrrer concentrate, as conpared to the dynamc
mechani caPORREMRaS: aakeepdrlic pelyestest an absorbenty 4 Bysue GimsiRsioness matithe absence

of the p ! i Tmnmr?é . - Of 43 i : erein the
sem - anor Eﬁ%&%g%%%r?g%eéé a lp?g?%\?va%tn glfl%lgé ‘%{Igﬁ(tléég%lgg%?%bcf er%lﬁh at
230C/ 2. 16 wogd, fBger, fldyen,mddm delbllosanpulpfeelddlasiorfiufl, dra ®Bbindtion diencof.he

sem - anor phous polyner has a nelt flowrate of 1 to 25 dg/mn at 230C 2. 16
kg. 55. The nmethod of clains 1 to 53, wherein the sem -anorphous pol yner has

an intergpl ecyh@meMRIROh b Qdns Ak 34 51, RiHetPNiRDIARECETE RRE MW intther mal
fractionation in hexane such that 85%by weight or nore of the

seni - anor phrogscqsenogitien ab ndicatsidayar casngsrie thermumber eldjeakemithe dylamid e fracti ons
with the bael ﬁrﬁcea %f tzﬁe slerp;si am thoolfs ﬁrocl égegr@nasi mITTFd;_e%ttew precedi ng or
succeedi né“f: a’aé"‘t} FEARREYEr HaeA HIRCYIPHSBCHIRE: FORERIES 8 Y 96 comonormer
cont ent  Widixangic gcbhi@ntRradl saslysk aadasr thd@frietQompdgtion in the absence of

the plasticizer.

53.  The method of any of claims 35 to 52, wherein the semi-amorphous polymer has
a melt flow rate of 0.1 to 2000 dg/min at 230°C/2.16 kg.

54.  The method of any of claims 1 to 53, wherein the semi-amorphous polymer has a
melt flow rate of 1 to 25 dg/min at 230°C/2.16 kg.

55.  The method of claims 1 to 53, wherein the semi-amorphous polymer has an
intermolecular compositional distribution as determined by thermal fractionation in
hexane such that 85% by weight or more of the semi-amorphous

polymer is isolated as one or two adjacent, soluble fractions with the balance of the semi-
amorphous polymer in immediately preceding or succeeding fractions; wherein each of

these fractions has a wi% comonomer content with a difference of no greater than 20



Ww%relative to the average w % conononer content of the copol yner, wherein
the fractions are obtained at tenperature increases of approximtely 8C
bet ween stages. 56. The nethod of any of clains 1 to 55, wherein the
sem - anor phous polyner has an MW Vn of 1.5 to 4. 57. The nethod of any of
clains | to 56, wherein the seni-anbrphous polyner has a nelting point of
90C or |less. 58. The nethod of any of-1¢}-ainms | "to 57, wherein the

sem - anor phous polynmer has a nelting point between 30 and 80C. 59. The

net hod of of clajns 1 to 58 wherein the sem -anprphou ol yner
conpri ses W%%S%%Y@WZ‘” USHisT i“g?%cé’nﬁinowgﬁg‘%“t%oﬁﬁ%@qﬁyﬁgng,%e §%‘Xﬁavi ng up to
S50 Wt % OfracteonSdrel dhtAidd £ CHBPRPAMDE inPéhsesldTRppRkiRAel PR C badw¥edSapdier ei n t he

sem - anor phous pol yner conprises a copolyner conprising at |east 50 wt%
et hyl ene, and having 1 to 35 wt %of a C3 to C20 conononer. 61. The net hod

of claim or I hyl LS. i.tion

Gi st but 7on by BeeiSl SEy Y 4555 1 EB0h Ha3e R AR BB SR mse, 60
or 61 whengMw/Mreofalt hisd £ne copol yners have a conposition distribution
breadth index (CDBI) above 95% and a nelt flowrate at 190C of 0.1 to 100
dg/mn. 63. The nmethod of claim59, 60, 61, or 62 wherein the ethylene

copol yner g7 hav . i ] -134- 64.
The et ho§7'of c i{nﬁ] ébﬁlﬁﬁﬂﬁ%‘ﬁéqﬁéﬁ%ﬁ%ﬁ%& E/gnrgg’%%ﬂgﬂée({%rﬂﬁe}}aggflow rate
at 190C ofeltihgpoim 0600°dhérmrtess. 65. The nethod of any of clains 1 to 64 wherein
the ethyl ene copolyner is a netallocene polyethylene. 66. The nethod of any
of clains 59 to 65 wherein the conononer conprises butene and or hexene and
or octenesg67. TROm@Mhbl 6F SnyPs RIS d (&S F QNI tHe Qe 8mBRMBAC Mméhas @f t he
above clains, wherein the article is a disposable article, a consuner good,
or an art msltmggoinvheiwegnBhred 8&E. An article produced according to the

nmet hod of any of the above clains, wherein the article conprises a nonwoven
fabric, a non-woven web, a non-elastic nonwoven fabric, an elastic nonwven

fabric, aseeckedehemhdedf hdMddifs 130 5§ Wbkl he paRithnh@Phdidtpelymer

comprises a copolymer comprising at least 50 wt% ethylene, and having up to 50 wt % of

a C3 to C20 comonomer.

60.  The method of claim 59 wherein the semi-amorphous polymer comprises a
copolymer comprising at least 50 wt% ethylene, and having 1 to 35 wt % of a C3 to C20

comonomer.

61.  The method of claim 59 or 60 wherein the ethylene copolymers have a
composition distribution breadth index (CDBI) above 90%.

62.  The method of claim 59, 60 or 61 wherein the ethylene copolymers have a
composition distribution breadth index (CDBI) above 95% and a melt flow rate at 190°C
of 0.1 to 100 dg/min.

63.  The method of claim 59, 60, 61, or 62 wherein the ethylene copolymers have a
melt flow rate at 190°C of 0.1 to 100 dg/min.



a spunbond- el t bl own- spunbond | am nate, a pol ypropyl ene spunbonded | ayer, a
pol yet hyl ene | ayer, a conbi nati on pol yet hyl ene and pol ypropyl ene spunbonded
| ayer, an elastic strand, a woven fabric, a body fluid inperneable
backsheet, a body fluid inperneable |ayer, a body fluid perneable | ayer, a
body fluid perneabl e cover, an absorbent, a tissue, a polyner film a
polyester film a polyvinylchloride filBdq a polyvinylidine chloride film a
pol yvinyl acetate film an elastic attachnment tape, a frontal tape backing,
wood, paper, a_parrijer film filmlamnate, a nonwoven conposite, a
toxt|lo mifer; Eﬁé mathgg g laffh 65 pihggeln t&ca VB EomeLBRSTE haver? EHABPBARF . st r and,
an el ast ofgEICCof (MR, S(RIgHAUET St ock material, a nonwoven polyethylene, a
perforated polyethylene, a filanment, a porous web, a fiber, a |oop fastener
material, an elastic side panel, a fastening tape, an elastic band, a

b t tt t t.i ti l. di ,
ikt uro, 67 a CBRBERal oA HeTuse | BEY ALt oAV B OUBEET f1 | m conpr | si ng

conbi ni Ng pRtIBME s, pol ymer having a heat of fusion of between 2 and
60 J/g or less and a nelting point of greater than OC and | ess than 100C
with a plasticizer and a sem -crystalline polynmer having a -135- nelting

poi nt of 0oC e.to fo oncepntrate: thereafter formng the
ol yrrer cBficent Peped o] e ol S 30 IR RRERE bobonll PR b g "The
pol ymer aadhechtkemd dpabtiead.es Wi th a pol yner and thereafter formng the

conbination into a film wherein the plasticizer has a flash point of 200C

or nore, a kinematic viscosity at 100C of 4 to 350 cSt and a pour point of
-20C or | gss, i - i Ll t hr ough
2 Funnel vt na g AEh R MERE ] hO MRt PRk B A8 b aRT BB AUMEE ' Il or age
at 49C f othe/riildy s aakispabedbde antinleda comismgerASON) dr&QStivd¢ bibdarifacire. The met hod of
claim69 wherein the sem -anor phous pol yner conprises 97 to 75 weight %

propylene, 3 to 25 wt % ethyl ene and has a heat of fusion of 50 J/g or |ess

and an ngpiri ad JRgd prolhokdREEAinR ko &Q%eﬂ{odrﬂ?%ﬁiBﬂfﬂe‘ﬁ@@\fe@lﬁm&%dﬁ’éiﬁst icizer
has 1) a flash point of 220C or nore and 2) a kinematic viscosity at 100C

of 35 cSt themriddocairiseon nanwpenialyei atopvovd0€etna doesdastiy ionwowert hod to

q . Ebr e e A |
ot g o FRSE: reFlgBRvfenatne aneaSdhabay 15 ga, & PR BReR Wi Png "o
greater tRhapudond@ndtitbRSS-dpdaboniQfkinkie! HpdyPopfbhciptaborded lgesam - crystal | i ne

pol ymer haV|q% a nelting point of 100C or nore to forma pol ymer
concent r apelyethyleae lagen a combingiionypal yrehydeseyand pobyprepaiene apuabprded 14%epanf | owi ng

particles ElaEthJtﬁgé,ta%oven fabric, a body fluid impermeable backsheet, a body fluid
impermeable layer, a body fluid permeable layer, a body fluid permeable cover, an
absorbent, a tissue, a polymer film, a polyester film, a polyvinylchloride film, a
polyvinylidine chloride film, a polyvinyl acetate film, an elastic attachment tape, a frontal
tape backing, wood, paper, a barrier film, a film laminate, a nonwoven composite, a
textile material, a woven material, a durable fabric, an elastomeric strand, an elastomeric
web, a coverstock material, a nonwoven polyethylene, a perforated polyethylene, a
filament, a porous web, a fiber, a loop fastener material, an elastic side panel, a fastening
tape, an elastic band, a superabsorbent batt, an automotive panel, a decorative panel, a

diaper, a fixture, or a combination thereof.

69. A method to produce a film comprising combining a semi-amorphous polymer
having a heat of fusion of between 2 and 60 J/g or less and a melting point of greater than

0°C and less than 100°C with a plasticizer and a serm-crystalline polymer having a



conbi ning the polynmer concentrate particles with a polymer and thereafter
formng the conbination into a non-woven fabric, wherein the plasticizer
has a flash point of 200 C or nore, a Kinematic viscosity at 100 C of 4 to
350 ¢St and a pour point of -20C or |less and wherein the free flow ng
particles can be poured through a funnel having a 29 nm bottom opening in
300 seconds or less after storage at 48% for 7 days as determined using
ASTM 1895-net hod B. 72. The nethod of claim 71 wherein the sem -anor phous
pol ymer conprises 9 75 weight % propylene, 3 to 25 wt_ % et hyl ene and
has a heaf® ngfmg}tagléq%sm mre (hiorm a ez congentiatethrapftar demieg 09 i ndex of
80% or mg@lyﬁﬁﬁgdﬂa@ﬁtﬁt@iﬂé"ﬁe@h%ﬁﬂgg lesVRSredfler Qotb@lE th@RbIYmeP! 220C or
nore and 2) "a kinematic viscosity at 100C 019 35 to 350 cSt, "or a pour point
of -30C oroncestsate pdrBeles ¥3h aolyendradd thergaftedfonsing thrndodeddnaioniimb e fdmppri si ng

conbi ni ng sem - ajmor phous ol.yner ing a heat. .of fusi.on .of en 2 and
50 31 g of “PeSE i AR Fong AR of Ao TotErt el Ye0utt HARZ00C wi ¢ h

a pl asti ciozgko HULSAamEThoripésdt dF LI0RE 0P sy, BRI whBRMI tHE frée MBWigartRAsnt of 100C
or nore to forma polyner concentrate; thereafter form ng the pol yner

concent r at@& bapayradribwugh o dimmg! having £2emm baiereerfening iv 38 sesonds artiess  pol yner
concentra rticl ege Wt ol r..and t her, form t he conbi nati on
into a n%ﬁﬁ’ég”r%%etﬁtgﬁg%&ﬁed%& ® ‘#%Embl}eg ?llrl%%zs?ri&ﬁlggss'gle g poi nt of 200C or

nore, a Kinematic viscosity at 100C of 4 to 350 cSt and a pour point of

-20C or less and wherein the free flowng particles can be poured_ through a
funnel havPng Ahomethed pbelaisn O pbarciythe semiopmorgheus palymsr cpwprses P & 7%t or age

2 _49C 1 o958 2 78 189, Lo, AT 4008 oFRLAch /ey oL hod of

claim 73 whete t sém - anor p ner conpri ses I1ght %
pr opyl ene an 3w triad SaoticitPareleh wf 80fe cancrdiasl vehednaatheqflastivizerdimsd) af8shl/ g or | ess
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t he above cl ains wherein the concentrate is fornmed into a particle and the
particle is dusted with a pol yol efin powder. 76. The nethod of any of the
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point greater than 0°C and less than 100°C with a plasticizer and a semi-crystalline

polymer having a melting point of 100°C or more to form a polymer concentrate;
thereafter forming the polymer concentrate into free flowing particles; thereafter
combining the polymer concentrate particles with a polymer and thereafter forming the
combination into a non-woven fabric, wherein the plasticizer has a flash point of 200 °C
or more, a Kinematic viscosity at 100 °C of 4 to 350 ¢St and a pour point of -20°C or less
and wherein the free flowing particles can be poured through a funnel having a 29 mm
bottom opening in 300 seconds or less after storage at 49°C for 7 days as determined
using ASTM 1895-method B.

72.  The method of claim 71 wherein the semi-amorphous polymer comprises 97 to 75
weight % propylene, 3 to 25 wt % ethylene and has a heat of fusion of 50 J/g or less and
an mm triad tacticity index of 80% or more and wherein the plasticizer has 1) a flash
point of 220°C or more and 2) a kinematic viscosity at 100°C of 35 to 350 ¢St, or a pour
point of -30°C or less.



wt % of a sem -crystalline polynmer, (based upon the weight of the el astoner
and the sem - crystalline polyner) with an NFP having a VI of 120 or nore, a
pour point of -10C or less, a flash point of 200C or nore, and a specific
gravity of less than 0.855 to forma concentrate, wherein the pol yner
concentrate is formed into pourable free flowng particles, thereafter
conbi ning the concentrate with a pol yh#+ to forman article precursor, and
thereafter formng an article fromthe precursor, wherein the el astoner is
-137- selgcted fromthe group consisting of ethylene propyl ene rubber,
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| east partially fromthe article precursor, wherein the plasticizer is
selected fromthe group consisting of a phthalate, a substituted phthal ate,
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where the substitutions on the adipate are ocarbons. 82. The
met hod of weight %fpragydéngs3 o 25ow6B athrylétiz and hésla vatoffusion €SP b wniess usled to

produce the articl.e is,not sane a he . pgl . .used to e the
concent r at&* m—""&%!‘c’%‘.nd%%f W%‘&‘Oﬁfma cﬁﬁ&ﬁﬁm@%ﬁ? E%H%Eé’log’itn t he
pol ymer usErbobO oPiRfMA 2) R%kinematic viscosity at 100°C of 35 to 350 cSt, or a pour point

of -30°C or less.

75.  The method of any of the above claims wherein the concentrate is formed into a

particle and the particle is dusted with a polyolefm powder.

76.  The method of any of the above claims wherein the concentrate is formed into a

pellet and wherein the pellet is dusted with a polyolefin powder.

77. A process to make an article comprising combining an elastomer and at least 10
wt% of a semi-crystalline polymer, (based upon the weight of the elastomer and the semi-
crystalline polymer) with an NFP having a VI of 120 or more, a pour point of -10°C or
less, a flash point of 200°C or more, and a specific gravity of less than 0.855 to form a
concentrate, wherein the polymer concentrate is formed into pourable free flowing
particles, thereafter combining the concentrate with a polymer to form an article

precursor, and thereafter forming an article from the precursor, wherein the elastomer is



filmis not the same as the pol yner used to nmake the concentrate. 84. The
nmet hod of any of clains 71 or 72 wherein the polynmer used to produce the
non-woven fabric is not the sanme as the pol yner used to make the
concentrate. 85. The nethod of any of clainms 73 or 74 wherein the polyner
used to produce the nolded article is not the sane as the polyner used to
make the concentrate. -137-

selected from the group consisting of ethylene propylene rubber, ethylene propylene
diene monomer rubber, neoprene rubber, butyl rubber, halobutyl rubber, copolymers of
isobutylene and para-alkylstyrene, and halogenated copolymers of isobutylene and para-

alkcylstyrene.

78.  The process of claim 77 wherein the elastomer is a ethylene propylene rubber or

ethylene propylene diene monomer rubber.

79.  The process of claim 77 wherein the elastomer is a two (or more) phase system
where the elastomer is a discontinuous phase within a continuous phase comprising a

semi-crystalline polyolefin.

80.  The method of claim 1 wherein the concentrate comprises at least about 5 wt%
plasticizer, and the concentrate is obtained by mixing the semi-amorphous polymer in a

single or twin screw extruder at a shear rate of 100 sec” or more.

8l. A method to make an article comprising:

combining a semi-amorphous polymer having a heat of fusion of between 0.5 and 70 J/g
and a melting point of greater than 0°C and less than 100°C with a plasticizer and
optionally one or more additives, to produce a polymer concentrate, wherein the polymer
concentrate is formed into pourable free flowing particles, thereafter combining the
polymer concentrate with one or more polymers to produce an article precursor; and
forming the article at least partially from the article precursor, wherein the plasticizer is
selected from the group consisting of a phthalate, a substituted phthalate, a substituted
mellilate, a substituted adipate, or a combination thereof, where the substitutions on the

adipate are C; to Cyg hydrocarbons.

82.  The method of any of claims 1 to 68 or 77 to 81 wherein the polymer used to

produce the article is not the same as the polymer used to make the concentrate.
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83.  The method of any of claims 69 or 70 wherein the polymer used to produce the

film is not the same as the polymer used to make the concentrate.

84.  The method of any of claims 71 or 72 wherein the polymer used to produce the

non-woven fabric is not the same as the polymer used to make the concentrate.

85.  The method of any of claims 73 or 74 wherein the polymer used to produce the

molded article is not the same as the polymer used to make the concentrate.



