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generally to the field of block ﬁopolyners. Mor e
particularly, it concerns nonovinyl arene-conj ugat ed

di ene copol yners useful in shrink filmapplications,
especially in blends with polystyrene. Articles forned
f T om ToNGyi I BRAANHMIBLOE KICEPOICPARRITOR FIENEN
as 10 styrene-butadi ene copol yners, for exanple

K- Resi n(r) (Chevron Phil APBEICAEINSl Conpany LP, The
Whodl ands, TX), generally have inproved physica
properties conpared to artlcles forned fron1genera
pur pose pol ystyr & Ry i ik

articles for which heat shrlnk perfornance IS

i mportant, new nonovi nyl arene- conjugated di ene
copolynﬂESpaﬂﬁumﬁeemBﬁfmwtgapmﬂyhﬂﬁeﬁbmcﬁbbﬂn&mownwm More

per f or ce desired 15 mar ket
S R A T R R o N
\?\A?pmhlmm alﬁﬂlﬁaﬁ)fﬁs, cffcaRafy trrlﬁmlii:s wltﬁrpfotyeﬂymh catures (Tg),

| C are the ri r contr.o er o snr
per f or mgHEECS @E‘B‘i@?‘é MRy IRy § 9 Yehigd F"&H@%OPB}Y“%S@ tpeh as
95 GtyrencAi@adliene LGBy mckkifSr dx@hple IV REYM® | @Hevia P'hﬁhlﬂs(@hemwal

favored by the marketplace as a relatlveli
t enpEPRAWLE: The W@afumdésﬂf)@g?waélv 4P ISRFVA plwglcalzxr)opertles

Fur dafared ROAYSEY FoBR& frSm g&m BldpoR RRAEANA. tI@owever in the case
nmonovi nyl ar ene- conj ugat e di ene copolyners or a w de

nuntferticds foramyeinikeal ek aerfRymprreriemyertint] FAvsmpEoVHeggene-
andco ?J%&E@ @l%ﬁéjcdo‘f)ﬁ%hl%rs oA ﬁéc@sﬁ’? td 1%0%9 e smi'ﬂkg;&e%ﬂﬁan@é desired

pol ystyrene an novi nyl arene- conjugat ed di ene
copa tymcsmnamamets Avra cysaple, tipieg) piqneﬂnylmse -ongurgeted digne

3\2&} Hglgrengxgr el &%"éé?%rgr?sﬁ R4k e?eﬁﬁres @5)6” AichS e%ggnﬁl

sira ave novi n ut a
c opointrotiar of shirink pErdaverancEgthatrede tymn:akbyvmdhdmeage <sf lboutQ5°C to about

perf Qe one .qQr | end
e R R b St R b gt i

enboestberette, is tdqeirgrte itte shnvikingi on relates to a

nonovi n ene- at ed k cOo
cont ai ni Hgﬁ%{ I y&?‘+et gc%]?mPI‘ﬂ% EGP O&By}arene conjugated
200842 C3PAYMBCTSrdSZIQO M F OBBasods 1nclud1ng increase film stiffness and

decreased costs. Articles formed from blends of polystyrene and monovinylarene-

conjugated diene copolymers can also be used in applications where heat shrink
performance is important.

Therefore, it would be desirable to have monovinylarene-butadiene
copolymers with lower T, and improved heat shrink performance, either alone or in

blends with polystyrene.

SUMMARY OF THE INVENTION

In one embodiment, the present invention relates to a monovinylarene-

conjugated diene block copolymer containing a plurality of monovinylarene-



conj ugat ed di ene m xed bl ocks, wherein each m xed
bl ock contai ns conjugated diene units and

WOorRweM7Iyt arene units in a weight ratio of aboR€T/0SD57/087063
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to about 0.33. In another enbodlgent t he present
invention relates to a conpositi containing (a)

from about 50 parts by weight to about 95 parts by

wei ght of a 5 nonovinyl arene-conj ugated di ene bl ock

C Op&)ln}ﬁ Ed GRRPhIxS PRCIA Qhé{&ﬂleh&ym REd block contalns conju ated dicne
monovi iyl ar ene- conj ugat ed di ene m xed bt o erel
eachitrncdgolvaykeragsnnai ng veugljt cayito dbait 8. ﬁé tcmrhoutsﬂ ah d

Lo about AsTaSHBbdimed g Sl B cd b el uHIOHbodiAD
t 0 @putng@) fiemn ko YO peisgiytwaght tpabloystsyraenby welgbt @ian

v d_diene hl ock copol v
and T RE ™ R bR FEREM AR R PR BRE P BFHp CRRIFY

anahbevinghbadicoBngated dienepiesdibibekis nwlmnetm eath rnelxat l@ecktcontaing

nmet hod of hrlnk- appi an ob ect or. .a of
obj C&B{“@B@ Wea%trs ﬁéﬁ @Elgov Jlaé%l}e u8 ts {tlr?ewedglg [5% gbout 0.05 to
obj ]ﬂﬁtlﬁ) 3; bid @c)i frbiélrﬁb@m rstparmbyl@eﬂghteo alBuTIp 06 parts iy, wdlight of

yi e a mwa obj ect or rou ects, an
heaﬁq Wafr‘i“ﬁ ﬁ;r dﬂ%ﬂﬂVe‘é{P GF- Cgﬁ‘l d&&“&%jsoékfgpoﬁiﬁmé and the
teq&gﬁg&&kem@m@o%@ﬁsg,@é glur at i on suff|C|ent to shrlnk
t he f|In1|n at least a f|rst direction, to
shri nk- [peagshss ambegiment. e Prgpost pivertionsslatey o 2 n‘r%od o shrink-
co

P@taY I%T% aithed BEa %W@%@%Q%ﬁ/gﬁ%ﬁé _?_I%%{I %E]{?Ia Sroup of

production of shrink 2 ( '
| LLOSFRATIVEIEVBoRINVENTS compasHien driyistl srerapped ¢pgect or group of
pre
DL AR By AT A TR, B R8s o
pl Lrhmtlonyuﬁlfmenﬁn slinkythafilania-at lrevijpdige daerctioh eneiod sdink-
r d bl ock contai ns conjugated

dlgﬁé$%%M@ﬁﬁﬁg%“ﬁ%Qg ﬁ%é?nylarene units in a weight
rati o ofThaboplyrier@sd the caipesitiod.c88be Tdee in the pgkuctivatol ghrink
caq?be defined as phm (parts per hundred nononer over

ilmg. . . .
al | "conjugated diene and nonovi nyl arene nononer
charged to the polymer during polynerization)

ConJuQatedhﬂtﬁﬁgl#ﬂﬁiﬁkipfﬂﬂﬁ%&éﬁﬁ' X %ﬁﬂbﬁ¥&%gene

uni ts O ot eers —arto nonohe S

expressed herein are usually in terns of parts per 30
hundr ed nononer based .on the total ht of
monovi ny? BP%ﬂ’éboﬁ‘é’ﬁ%‘ﬁé]i‘e PRGNt 1816?’??%?@3&? Qe S‘r‘?& Wﬂﬁ%ﬁ‘r
chajgogpdated alleﬂgblmd QP ingBdonAhing NSRBI oF nfohavihy1Bgne-
mat er| al s_and %gerlzatlon conditions for preparin

corﬁoagléﬂte@jdlaveemeﬁ feek mhersinead rmxsfé:kloeewraywpeugqi diene

di SGi1Q R OmbibvidyRren Qﬁnts 1m5wel AIQBLB8.82 to about 0.33. The
PCT/ US2007/ 087063 4, 3: 4,584, 346; 4,704, 434;

4, 7odghtzmgio agn ho ¢efmfé as @rsﬁertsge hupgdred mongeer@ye allcpajugated

diene and monovinylarene monomer charged to the polymer during polymerization)

conjugated diene units divided by phm monovinylarene units. Quantities of
monomers and monomer units expressed herein are usually in terms of parts per
hundred monomer (phm) based on the total weight of monovinylarene monomer and
conjugated diene monomer charged during polymerization.

The basic starting materials and polymerization conditions for preparing

conjugated diene/monovinylarene block copolymers are disclosed in U.S. Pat. Nos.



full disclosures of which are hereby incorporated by
reference as if explicitly contained herein.
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or gani ¢ conpound containing 5 C?njugated

car bon-car bon doubl e bonds and a total of 4 to 12
carbon atons, such as 4 to 8 carbon atons. Exenplary
conj ugat ed di enes include, but are not limted to,

1 3 %dl%@da 8014622 FBL Yl 2 370@4%“%9@( e, §:345.690; and 6,096,828, the

ut adi’ené,” 2,3-di méthyl’- 1,3 but adi ene,
1 3fu]d ém:las:nr@rﬁ Wwhichipue lgw-lreby lscom,qra@ri l@nl@ferfanq@l anif Rxnbicwly
the ne enbodi ment, the conjugated di ene can
%ﬁghﬁgbg'@ene or isoprene. In a further 10
e nb odi né‘ﬂbnjuga'n@i dorj’ iy as@lchediine mefers anarb@gdniGedmytoant] @méuning
A uc%:]@ggt{ed (?ar nr?og dgl\ém oeﬂd? artlcp a toltjali] Io% 4 Jco lr%g c%rrblo\r{% orrfsrs%rc@l as 4
C anSu:gﬂbbe dtodme Recryylary conjugdmioitd:rmy lnal’udﬂebpt araﬁoﬂlﬁmd:d to, 1,3-

gl T e B A S RN L A SRS
atr gjnt?dhdshﬁ gIﬁ."a girmsdlet’ilgCB Butiélglr %b%t@dlfrgenirm rg[glrélsf‘!héi‘@dfb Ohone
?mnqﬂ}qolqweél} UTISN nl“ﬁ??%égne %B?) 6113 URgiene pmn&ganet dn a further

st yénmalm@k wﬁa-oﬁﬁlgmyd gitdyd @ABe 13=Biliditnk SAYhRBEa pSymer,
net h rene, 4-methy Istérene 2- et hyl styrene,

3- eV frlg Rergh ds deaw%@t 19 $plymerieation ofa cqnjugalsIdigng mepemer, is a
4- teBhitydi&t MERNRIt 72, 4- di met hyl styrene,

4-cycl'ohexyl styrene, 4- decylst%rene, ' o
2- et hy| - Mdpevinylprsngr assed Bergin. iefsesiy po preppie gompaupd epfaining a
L 2ol S RaRMoRab@steord; i RARKORE GiGry, 3Rfa total of § o 18
m xt ures thereof In one enbodi nent

mo resiompoarsesteh ps8 &y lj-’rcarb@n ammsn E@er@plalaf Immoymlrarenes include,
wh ' | e ! of a
morat PR bl b R EbHER b ATl BV MPRUAGRRLDD O 7,

t hanpbjllytmne dfm@thydstpreesémthylmorem B@mylst}hele 4 ethylstyrene, 4-n-
nDnOV|n | are at . X I cont |n
cor bR EERTERERTRIPE ZaPhiRGur Ty FeroRGRogoR

25 dvoyistyieny, | 2aetieyie-lwanjlugabed- (d4phﬂ@rl mbm@dl)stbfe@e,lds may be
rando r.ed. . Th m xed e
ot R B ERERaRe PR Er e 694 Reuhiieet &F S ThppEn. the
I N méndvinyirens @Cdyrome. Of uling ayod@ier | vhdidig the funit iaterit duefrom
nol e fraction of conj @ﬁted diene units i.n. a secqQ

nd
s e RIDIRPT BRI 2ERBEKNY KRBT BPRO T He's & eEIBWB”‘%Vé"E’FIfedW“of

t he bl 0gk tHeHoBiRs 6f thé Prefent Biv¥ifTdn SREIMBH oM arbl Qs jugiteld diene
(b) condition (a) is true for substantially al

sechixghBloghts copainFoniyeyeddienermie ph fﬁ@‘IOdHlY{aFFé‘e $nise e

th %&f‘oﬁrityfh%elé@hjﬁ@té@d]&ie%&&ﬂbb&@ gy ok @hdbR)or EBYre@OThe
be true for all "séctions f so, will be not true

at Rcdblogk isKtncrabowkentegh (ebihe :mOIeefWﬁé@t elropipgetpdfiero) units in
WO %&eg?o%%%%le%%%%%gﬁmm&ﬁﬁole %ra&@n%@@mﬁ@%'d%@hmts in

each m xed bl ock contai'ns conjugated diene units and
a second section of the block, wherein the second section of the block is closer to a

given end of the block and (b) condition (a) is true for substantially all sections of the
block. (Depending on the size of the sections being considered, condition (a) may not
be true for all sections, but if so, will be not true at no more than about the level

expected by chance).



nmonovi nyl arene units in a weight ratio of about 0.06
to about 0.28. In another enbodi nent, each m xed
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nonovi nylarene units in a weight ratio of about 0.08
to about 0.26. In another enbodi frent, each 5 m xed

bl ock contai ns conjugated diene units and
nmonovi nyl arene units in a weight ratio of about 0.05
to abo l"tIn Qnepegnbo\@hhén? At mf%@ﬂb@c&t&nﬁ%ohﬁ&ﬂté&ﬁe%mti and
t heory, bel i eved that having each m xed
cpml@nqvlrwheens pei hiagdbight raglatof plxut 686 tsfaboetdhifudareaher

di e&l?noﬁ”l{letn’?’ e%%l%@ﬁgélp%longﬁrg Héutédsdl GQIYI téjﬁﬁi monova/larene
nonovi nyl arene- conj ugate He copol yners possess

a glnits 3 ¢ weighti raticoof abeutPdllao alhmlt béﬁ oln aabtert enmdmceach
o SR BBr AR Sy B PRB L LB RERY weigh
o Natd n&dbautemfr t0 @b ut @ AP e &V Idiie aneWishmg o dimitedigtheory, it is

i QBT B Bt MR SR B RS RS or
mr@njugmb@ﬂleﬁwurﬁt@ ﬁndlgaﬁ(ﬁiﬁhyﬁ’drﬁfé&lnbi pokidesopeloy ilarenc-
cont aj ns ur or .~ five nonovi

COQL gate di ene
m xc@&]“ﬁFtSQ: igne CPROly RIers aSSETHHS %‘EﬁfransftH’é‘ temperature below about
NMON@OPOYhRH @RSuEMY b8 @ﬂpﬂ‘i@at%h@f&@mﬁh? Gat gﬁﬁﬂzwm@r

cont ai ns f our consecutive npnovin arene-con| at ed

di ene mil%kapr Enkedipacnt, {the onop iy fapcue- Cé%gﬁﬂ?%%e bl QChéopolymer

NMONQWKialh la IR B &ARb IS ?%@englcgﬂggﬁé&ﬁ&le%%?&i BIOERS. In a fyrther
contains five consecufive nmonovi nyl arene- conj ugat ed
di emebodimeag thyl perteyiny|apengganipgasi ctl@letbﬂ%ck sPRAMENGricgntains four or
m xgd &é&@i@laﬁéﬁé %5@9&%%9 g%lxédhﬁ
nonovi nyl ar eéne- conj ugat ed di ene b ock copol ynmer can
f urt her leom cnbedishant ke ménovimyhesnicrspiiag igngiblesk copolymer
co néoﬂgtﬁlts %Lrgbl%g&tl%] hltoﬁ?vﬂéﬂﬂgr?énonjugated dlene mlxed blocks. Ina

novi nyl ar ene-conj u epw
mn’fbﬁhﬂ)ehbp@nentc@ln angavleyiamdn@cml,]uga‘teﬂ ddkne block copolymer contains
nongevi nyl ar.ene- conj %>ated dlgg% contal ﬁ g, nore

1VE consequtiy.c monov ren onjugate 1eN¢C M1 dé) OCKS.
conj ugat e I'ene un tha ﬁg% conj uga
diene/nﬁmm&hmyhaﬂ&nﬂmumy@ﬁmnmabkmkwmw@ﬂmwhhﬁmSﬁe and
ot her ner s, t her. alone, 25 in copol ner'c
b1 CEREV IR <R B AR AR PR e ks of
c g rl‘hblgﬁtr@ﬂlrenlé u@ite cotfpidated divhne gﬁ)ﬂash ranlidihg lﬁfdﬁﬁ'ﬁﬂﬂﬂﬁl{éh@ﬁlh‘juga‘[ed
t he nDnOV|n arene ate ene CK cQ
f ur SiFfr StedH %PW?VHIY%I‘%&‘CE’EP%MW&‘PB‘& moéﬂﬂgﬁ?%&conl%ated

t hi Gere@Bh@Ming mdHE 0K ﬁ%ted dic®t @hi% thdrOa @nR@sted | on near er
the term nal end of the bl ock COfonner than t

i ni digngmenqyiny lRpng yeighiratppondhts. 2icheh ?FF’H%PPPPETS cither alone,

C O Ny WG R B, Rk AfdonbRitiah Rh AR AR iR h d]ugated
2¥ugated di ene units to about 50 phm conj ugate

eneymits, o1 beth] ative to the total anmount of
m)now NYth BHERH MM R0 Qfﬂiy}ﬁg&%‘%glgq aﬁéheméﬁ@btl&ck' G;I)Jrllﬂﬁer

nonovi nyl arene- conj’ugat ed di ene copol ymer.
anofurtker cepthioeld promimal corgugated diara bloglo ninglya redepproximal” refers

200t§/ a%gg’lg&?négg 4hlé§gr91(%1?41 QI?CF(QQT’IJ’G bléck copolymer than the initial end. In

one embodiment, the proximal conjugated diene block contains from about 5 phm
conjugated diene units to about 50 phm conjugated diene units, relative to the total
amount of monovinylarene units and conjugated diene units in the monovinylarene-

conjugated diene block copolymer. In another embodiment, the proximal conjugated



di ene bl ock contains from about 10 phm conj ugat ed
diene units to about 35 phm conjugated diene units.

w0 n008/073981 her enbodi ment, the proxi mal conj ugap€dUs1i08TIER7063
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bl ock contains from about 11 phgn conj ugat ed di ene
units to about 25 phm conjugated diene wunits. Wile
not wishing to be limted by theory, it is believed
that having a proximal 5 conjugated di ene bl ock
co ”&é}ierﬂl&ﬂ cgllﬁgm§ RE&! b q 0 ?m%ﬁﬁ'uggteé:(ﬁéﬂe%ﬁg £9pgi8R Shm
units provides I npact I stance to the
o repij gtk ddiereundts. n}n@@ﬁb@t ceibedignceio fhoIpyaremal gagjugditdediels block
t he
non%o\ﬁ”&%ﬁ;lﬁ!g?le%g&i llg ugat %L%Eg%rée ‘Hﬁg about 25 o[fhm conjugated diene
f urtnter thn neﬂ WIshlag i tetlimliteribp thebryy It &r@heveldltlm kavnhgwa proximal
: Rlesonﬁlg 161’16 té}gclkfscto {'ﬁunng'%othg ef g{f;lg% tr(r)lmlan So'n%u'g?t%d ARRL &its
t erpl‘b‘ﬂdd:s 1E1pﬂi:t reslstanan®e tlﬁﬂ’b@d)lvﬂ@l’ﬂcnelchﬁ;u@tﬁi d@tne copolymer and
Vi ny | ar ene bl ock contains from about 10 phm
rmn ?}}dﬁ)}l Berogne units to about 40 phm nonovi nyl arene
uni ts, rMehadthetembeditnbg, ﬂl@h@howﬂﬁﬂ‘dﬁﬁ copfugaRt aichybar ene

units and ugat ed e uni, t h . e 1o
morfSOPIK e EH%J C%’&t&‘ﬁf ﬁa Aot ehe arﬂ}e&i%ic SpBisyeBiext f¢istal
furdeherto @?b’@ﬁﬁd)rmﬁiafer tHeh@itisliehll 8f thd BloBPBEP6IyMEk BHal IR tEHnREH end.
contai ns from about 15 phm nonovinyl arene units to

abolatonegnbwrﬁﬁh%dlﬁﬁym%%fﬁéﬂwetbéock contyRereRIbeNt AR Abm

t hem RN IR JLRNS 264D 9%%%@0@91%&99@&%@&@ ® tRe total
bl ock copol yner conpr|3|ng styrene bl ocks and
A

but aefiuehef mnerkglarege uritsyang genjugstpdaliine maityn gheanonovinylarene-
copgl, gﬁ@d alen(ﬁﬁ(ig 0@51¥m§1t Yh %@ﬁiﬂ%i" Erﬁﬁjdd‘:ﬁﬂ&t Ctﬁ@&’lg‘&{fm rs

are cormrerm al 'y avai I abl'e under the nane

K- Resiav{nyarqueibiogk eont#hi from pleouChe pig atonoGoyiprans/ynits R about 35
The  \YWodl ands.enkhits, The monovi nyl ar ene- conj ugat ed

di ene copolyner can have any proportion of

nonovi nyh aneemebadimdng tiendorpynyylagak ednjdgaekdienticopolyer is a

on odi ,nent the nonay I ar t i_ene
cordRROPEE! copigtFing S RAE R S ED oot Bl B0

no nawddivpk atoek eopm)mrﬁeﬁ”) @@ﬂpplg@ts@dermtmraawumdp@lmrme ut

uglétl\oltg%lqr%a Bln Va ar]PED 181% tﬁ%llna%{l%g%{elél{r}@t(%hevrgrp i’ 1ps %ﬂemlcglne
D vty ALTE Mae Bajilagdt BX).di ene copol yner has from

about 65 wt % 35 wt % nonovinylarene units: ugat ed

P one o Eng i rore- BB sy DeBe Gl s Ve o Mt idageTion of
Uuni thriovaR Rirdhg AhRrkndiceRi@eaddd dighe vafs. Tia®ne embodlment the

nonovi nyl arene- conj ugat ed di_ ene copol yner can further

conPrIYEYBEHECONHEHEhHF RAYWRCT s TRE 2Pyt S §H7e-50 wive

| NCh &)y 1akdhe RGN ﬁ%b@& BREs GRAIVERLESH HRNEw%
copol yners. WO 2008/ 073932 PCI/ US2007/ 087063 6

monovinylarene units:conjugated diene units. In one embodiment, the
monovinylarene-conjugated diene copolymer has from about 65 wt%:35 wt%
monovinylarene units:conjugated diene units to about 85 wt%:15 wt%
monovinylarene units:conjugated diene units.

The monovinylarene-conjugated diene copolymer can further comprise other
monomers known in the art for inclusion in monovinylarene-conjugated diene

copolymers.



General ly, each block is formed by pol ynerizing the
mononer or m xture of nononers fromwhich the desired

w@rnioB®73982 t he bl ock are derived. The pol ynmeri ze€T/082007/087063
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process will generally be anenable to a relative |ack
of change in process paraneters ~between different

bl ocks, but the skilled artisan, having the benefit of
the present 5 disclosure, may nake sone m nor changes

in pr OC&RRcl, AT 5K 1?%%@(?1557 gdl;&&fzﬁ{étthe Bbﬁ’(ﬁ}fé goi"‘ﬁm@ure of

matter of rout’ine experinmentation. The fo
desoengprerofitem ghichiiee depisddypmite pizthe blopk e dere\s@ Wh¢ polymerization

ge i
bl Q%E%lsél ‘%ﬂﬁgéﬁer){lll% @ee%{ﬂﬂ:ﬁl\a}lgelg 'EJ'%alteia?lOe Bglf %Ahaﬁg&éﬁg’ érogéss Rarameters
desmtweh iddfmemhgoCbebmﬁhMﬂEd @rtlshre $avingtha bertedit off the pricsegt

on edlsc OSqu%r %ay?_%laﬁehseofntenerggrzca{m%g %&%806'5sg%atra{']rr?eternl\é&\%éénvc? ifferent

O utbloaks as iﬂmdft@@ﬁrdmﬂﬂe ehpletlmarttatain aihy follbwirtgalek@iptions of the

rature in the ran f on1a -10
1 SRS e I e b A BB s Dk in
p I 88 hiventBrd fpﬁllymee Althdug@h b@tai (&Jscfh[itlbﬁs heed df@brebXiedsalue to
getantlall he liq 1%3 % I n one enbodi nent,
CHYGE 8ear 9{68 WhE:E’rﬁ’FSO tf BE” ¢ iV TP pBIP’mE’SrcI iC
par af fi rehe @blyMexiabioR procére catto cafe@mit @rabhyliioBA86n @luent at any
cyclic 15 paraffins include, but are not limted to,

pentuiphic teRwsIRAES indba rapgs of dipi ot GRE to abgyt | YR Ex ek as from

an Bl eté dodubl ?f(ﬁ@fand%f@ﬁﬁss%erh%ffﬁien{ {3 PR IR0 AR |
the paraffin is cycl ohexane. éherlzatlon

pr ovgse grbptapeally at thie dguid ghase nIUt qve emtrl@ maht the hy dgebrnediluent
of c.Q )6¥ 9 Fle A BQCME ﬁa{rafﬁ% u&rhm@ﬁlréé RIELELof: aExénﬂﬁa{r& 1id or cyclic

atnDsp ere. he po ynerlzatlon process can
pemamfﬁ@dmrlndq; het apy &8 émated tof petene lickingt eatane, qynlooﬂeane

e”bcgrgioH&&Be ahﬁlﬁm{(ﬁp‘g%l g{, a{f}é}% &ﬁer?nﬂl oRE gﬁﬂ?dm%aéhgg’lrhfﬁn 18

dund as an initia
fur%hbhmen@odlnent the initiator can have t he

formul a N% I.s.an alk
radi cal TR ?lgfnﬁlflzatloﬂp]{ocesé canctéercka)l)érhed orts 1nt e sglg%{ahﬂtlaf)absencx

N- baxygén arnadwarm s,ucladinmN’bn a& imamt gk Imhdsphmft aI S uc h as
[ithium articul ar enbo

1zaf1on es crfor 1p it e & to1rat0r
is n- butT;?FPP {“ﬁf ???8 afBurttP ‘1“??1 Pul%ftpé?s % By wrator.
de plerwls cdp&@iméhethél Bsiate@ dapbd Wgaﬁibmbﬁ@ﬂdﬁh rrrmll eetpand

as is known in the
det‘%‘Pﬁﬁ“ﬁ%ﬂ}}S@ as HFERIVART dlge “‘aqur Swgh‘g’é‘e‘?to‘ihe f‘P‘éaéésca‘bPaVe the
POi HAMEa RV, tWhereleR e SlallgAHelody1l dHakyl dddal @@Ehnﬁﬁg 4 to 8
charqed to the pol ynmeri zati on process_once or
£ hafTboB G B Beh gt Ry iedird. AR Fergpkal ﬁ%ﬁtad,egcla%élthmm In

chay &@t@cuia‘? eﬁlhé‘mﬁ@l'lt)’ﬂﬁ@ EditZAd iIPRLLRPEBRS. a part i cul ar
initiator conpound can be used in one, sone, or al

i ni tiat diheamayyes it empipamdgﬁwgn@fupﬁmmdpfn@d ipﬁhymeta@rdﬂock
frg% @anér%ve'i%?@ PRI ﬁ'umte bQBn Pk Q&aﬁﬁf dé‘t@{hlﬁ%fg fn)ékﬁlgﬁue

|ty of final polyner, as w di scusse
bel Algwaly© fmﬁx)@fwegnspmewezmwm 7063

An initiator can be charged to the polymerization process once or more than
once. When multiple initiator charges are charged to the polymerization process, a
particular initiator compound can be used in one, some, or all initiator charges. The
charging of multiple initiator charges to the polymerization process can modify the

modality of the final polymer, as will be discussed below.



7 The pol ynerization process can further involve the
use of a random zer. In one enbodi nent, the

wo 20dom93er can be a pol ar organi c conmpound, SRPCTUSE0AOB7063

10

15

20

25

30

ether, a thioether, or a tertiary amne. In another

enbodi nent, the random zer can be a potassiumsalt or

a sodiumsalt of an al cohol. The random zer can be

included in the 5 hydrocarbon diluent to inprove the

effecti VigQ ggﬁo gf'lzattliaﬁ" fo@ésts 'cﬁ; ffther 119\/0'1\%"{151@155'6 %?a @Jndl)lﬁﬁ&t In

part of th novi ny arene mononer 1 n m xed nononer

C hatrng@mbp@mmtdthfeyamlpmlmgcanubn agolat m@!mcrmmnd,@hdv ggen cther, a

or tmg@th of@{eﬁla}w\l\ﬁﬁlﬁg f In a-II;Qtﬁelj éﬁ%oﬂﬁ"lllegp t}%fral?doﬁ%g Qem ‘t)?eeolr

can be en form ng

no nwmsmymaamms& @dnqlmsglatOédn dc@mé Tiiecrelkdouﬁzetr h:al bepndwdedtin the

|p0| rbon 81:ljrfpen rrao?% ﬁe tlven ss tﬁﬁl‘f 1’n1t{a or to rantdﬁr%%ze at least

netfmyﬂ ofﬁtehmnovmy]a;elne pronmﬂ:r ieh Ifrexed rﬁkbnomepc}mrgel toehds‘(ﬁ?ﬁy mixing

N- act et her, anisol e, di oxane ) ) )

z‘n&%‘t‘%%}’&eﬁ glipsee. grisogr é‘ioﬁ%éﬁf;‘i?fo paRdnclusiopef 3 yandomizer

et hean be df Mwlmhenﬁ‘bﬂﬂﬁﬁg a thixdd @ldﬁﬁﬁlhﬂ%&b@éﬂﬁi{g&ed diene block of the

tetranet Iene OXi e tetrah ran or THF .
potfggsgP‘LH?i{W’éﬁFt é‘?ﬂm agy gand Wﬂf ?Wé predyef ]F‘i“H%ed to, dimethyl
di ediny] digth1fetide etheh mBthpireaRy,|ethy$ Hllof)jlldzﬂler dii-ntprépyt dther, di-n-
sulflde nmet hyl ethyl sulfide, dinethylethylam ne,

triQchd @{hﬁry PP @lioxqie, tlfzrd-“ﬁetb?’ﬁ'ﬁwaléﬁﬂl @edlethoxypropane dibenzyl

tr i i RIS RCh ANERE 1 L Hik¥ B RWARINR! QGtra{rﬁéﬂEftlJM o7k &@trahydrofuran
t et ramet hyl et hyl'enedi am ne, tetraethyl et hyl enedi aim ne,

N, NerdiHFryeoraysinmiteri-praylat (Kidd.hmethylsuiiige. abdthyl gafide, di-n-propyl
N- %ﬁﬂ%l 0 lﬂﬂ)qls{ll@ige I@éﬁ%’l mh§f %ﬂﬁé &191%&9%{11?/121@{;@? &i-n-ethylamine,

ot hers.” I n one enbodi nent, e randoni ze
t ettrighprdpymingiri- I\fmﬂa@mm tumeﬂlglanmextrlathyldmmeur an, the

B S e R

su clhethsl-l‘ﬁ-lethﬂ‘laaibloe;tN melermTphd;lme alb(b utlxtﬂ_regthemhfmmbng others

anot her enbeoéj I‘tﬁ ént, t‘[I']erarrl orr]nqg rfnlsztgtrrahy u%la ploying
tert-amyl & CRTA en " ehp {pShgnnly

genetrailylypfypie MEtrahydIaﬁlratm gﬂteralln ptdsent mamgzen@]ﬁat inftheonange of

o. ot i 081 BBt Y v el ik e DR gh T AR o

panﬂmﬁular block each nmononer charge or nonomner
j zed under sol ution

m xture an be r
pol yner i Iy 51%9 ﬁfg?ﬂ{?lilto g r%lge 1ZE1S potagspim tert- amylate (KTA).

pol ymed érﬁlﬂby@QKQfA &@mm REHERAIlyGR&E RGN O ari®UH0 FBthe range of
m xture char mthe particul ar bl ock,

subl§em ARquaf P@l EIBMH 9@9@ & piyp. éuelh%@rfgq%@ooat %B%Eéa'u@ﬁpout 0.4

chasge. 30 "Charging, " as used herein, refers to the
i ntroduction of a conpound to a reaction zone, such
as the iVWhaarfperings patiedardiesk, %@g@nomwwb@rgﬁorrm@nwr pxture

bo %Qrgg)éaﬁ g@[ﬁ%%ner zfe? e gUlﬁt oﬁtpgfynieﬁzdtfaﬁl nk Suc that the

char typlca formeit de novo or
by etrlzgtsrpnm cadhemengphenéhagge ay mogﬁmrrmvéme charge, to form the

particular block, is substantially complete before charging a subsequent charge.
“Charging,” as used herein, refers to the introduction of a compound to a reaction
zone, such as the interior of a reactor vessel.

Though not to be bound by theory, if an initiator is included in a charge, a

block will typically form either de novo or by addition to the end of an unterminated,
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typically only form by addition éo the end of an

unt erm nat ed, previously-forned,®block. A coupling
agent can be added after polynerization is conplete.
Sui tabl e 5 coupling agents include, but are not

i rBrE\qgusi)pf nﬂéd bf&k ek e 1'1(93((% %ﬁﬂﬁd B;O{EEQR;W@ an 1n%a’[0r95r not

t1 epoXi di - or [ t1al koxysilanes; di -
nrul in¢lpdaddy anlaetrgfs a bigick Wdi typiegilyt @nlyrfqm@i)y adilitiono the end of an

nmul t | ket ones; al koxytin
con%dé%n%%mgﬁﬁgwoghy fog)‘%?drﬁgolﬁl{des such as silicon
hal i des Zaemiphiad @sit canbs added atber, potj/lmerlz:ctron is complete Suitable
mJItl nhydrides; [ sters uch th

cou agents e (c:l%?r:)o ol%%/ 61(13 ( 6n)1(1‘?th1rgrlarene étompilﬁlds di-

d| e@tmﬂﬁ,epmneﬂ; dﬁbEmﬁBhH&:bSysdﬁneﬂﬂhO(hyﬂﬂmSo@hmd’spcﬂlsOI\M th

di car.hox I| . aci ds.. . di est esters

o RE R, B BEmi TR 52 i uClul, AE3F Bpiyas: o o
andmimtik4ldes Suchafk silidh 104id&0ne haldgitne nfm@ndh ,or aftilxRghydrides;
ot hers. lllseful Itlfunctl naI ellll 15

i nctugfen B‘iﬁersaﬁ%c o h eIeﬁtﬁ’ist gropgpico 8{%6‘5& d%o 9’8’6‘@@%‘8‘? e

Oi | EessdtEWhidB aRRO s Gif ZRHIS AW El@Eho With EBBAYGGiE BElds; diesters
I inseed oil, and 15 mi xtures thereof, anobng ot hers.

n BHED ¥REYEF pERMenobere 2L PR}y 2Rl speh a8 glyeprgl: padymixtures
SOYCQQ@Q oPhnbre sERPOnoERH, MEFQLARIE Oils are
comer ci al | Y avai | abl e under the trademark Vi koflex(r)
f r om Ar Resdil mykifuncpenal eeteliphagents mjude) lut grmpt imigedts. t o

%fﬂfd&[e %eta@fe%ﬂ?glfcﬁ% LpoRidte léWbe&Hc 01I Q?ox‘f(ﬁ%l 1n8&d oil, and

age t can be enployed. I'n one enbodi nént, a ' o
st ohighirerteeredfcarangitiersofin ph@em@dpnqmnghea@enhnment is epoxidized
relati 0
or Os%%%ééﬁ ol Eﬁ%lﬁél%%iu\%g&%ﬁﬂsﬁ{og%&m&%@ %Jagé‘ﬂ lélg&ér the
st oralhineniet lkwﬂﬁxm Askeuadmb e¢PhikddplfimPA)ar yi ng
g(r)gglulc?gf cofgg{ 1?% §0nt(>:eypev¥‘8 Thed, Ides Iffeetgxieaagnrogotuoglttﬁecc%hpahng agent can
r edetdngigyeil f Irmmys ernbbkﬁmpml y feichipatiroamon@ad the@nupting tagene

treated W ter nt such as water,
c vk SiGaolaner b M RitRar R SRS oq
al i H@dswdwef; n{OBAI6r-16Ks @ﬁhb@@lﬁdn@‘etmarﬁtﬁmtscwn béTugell r&Srying coupling
therf , tvgyer ve al kal i g fromthe bl ock
copol'yHREY VB! lr‘?ficfPrd?amcc‘:‘lfﬁP PCS-After termination, if
any, t h@oﬂ%ﬁ?@émﬁl@f@ﬂtf Ry IR redofioR of Weﬂlh éllymfization
solvent) wusually contains about 10 to about 40 wei ght

per’EHEn 8urtgSan hpiriedsrit 3 rmingingyget sy a afa%?bealtboes

wei @btiddelc6RNphe R, Gficar INEraRALMPRlic ARARQIca®BXy 1R cids, or
flashed to evaporate a portion of the solvent so as

t o MireresdBacethie reppveddkadigriia dom the hlogloerpelymeaey foncaer
aboyt:90 to about 99 wei ght percent solids, followed

by vacuum
After termination, if any, the polymer cement (polymer in polymerization

} are notr[ﬁm&

solvent) usually contains about 10 to about 40 weight percent solids, more usually
about 20 to about 35 weight percent solids. The polymer cement can be flashed to
evaporate a portion of the solvent so as to increase the solids content to a

concentration of about 50 to about 99 weight percent solids, followed by vacuum
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bl ock copol yner can be recoveredgand worked into a

desi red shape, such as by sheet”extrusion, cast film
extrusion, blown film or injection nolding. The 5

bl ock copol ynmer can al so contain additives such as

ant i '
1§ 4o g B (B FRR o R oo of
enbedioviegthe reh@ninpadvinty | ar ene- conj ugat ed di ene

copol yr‘re[rhefbﬂ)r finc%’o n?eqwﬁesrgg' verell H@(P\?Brfkg(? 't e%r d shape, such
pol ystyrene. enp ary rubber no 'ed po ys? ehe

i s @ byishytet extsion, qas:tlfglmteytrmm bllelvvﬁﬁ)lm, 'y mj_acttbe rmqitbdg fThed
Cop TPt el B PR b e s TR b9 KSR decnes
|s1ﬁEaRMgpﬁdyﬁmwnﬁnmd@&@dmdﬁﬂ hM¢mﬂM¢neri2|ng styrene

in the resenge oft g unsat yr at ed rqu r. mher%> spne
amount  OF 21 PRGN PopRABargic R uRECT ifsegopoly mer further
gr Odd)mplrd g apﬁﬂ)bés fn%léﬁiﬁ@p@lhﬁylﬁﬁe tAlﬁéxeﬁip&r}Gﬁl%Béreﬂri]Hdﬁﬂéd é)glystyrene
onded. ta the rubber in ocess the.rubber
graff glﬁﬁle‘PFFt PO YR @ﬁgg) ngLﬁ?Eﬁ'én%ﬂD E’é@r?“ﬁ r‘%ﬁ%ﬁﬁmon
t hecoldpripiak st 3t @ B6hdlyindr Iaestmﬁmﬂafru@hes CBEt@afl 66pRiyser” &N

one enbodi nent the unsaturated rubber iIs

pol Peit BRlyerene piodiged Py TS Shpeietin BsINRSeRre Qhan i s

av aidsala®dirishe? whB e ke HRbd: bpﬁee%ﬁ%&%hct Qﬁﬂﬁﬁ’@ﬁﬁbw
(The Woodl ands, TX) with the e5|3@at|on

Gerlgpdiicing, polysesip kins thii afapovHerlychongadite Fh@g’ulzber uIBW&g this
nD

e e S e B AP LR AR o o R

rmdwflyse@erpom yhstf aliscetredonzgnsa hoorte eznhgﬁmqnutﬂ;b ensaturated

no n r e
B L e e o
age@tievron| PdniltipﬁeC}pme'@é fompaydift (Tbn Wdodknds, TX) with the designation
g%)r{% 108, %%ﬁ%%p‘}%@ H as%tlgogludrlt}{ee?cgor??plcﬂ%gng C°1Fo r H0ikied By RGrene
ol @a dbiesin di@m dba\nﬂ) 1 plire nn:ba‘rqmdaﬁai ﬂul)sty@@feam‘tﬂfut $ plem rubber
popu s nol ecu] ar wel g tr|b ion, or |t ca
Do ooy Rate: ih 8 Pl BoBsh Sy s T per
hi shegfieipadystirbiR maaeluyeEn somt aﬁbkbcﬁﬁentpﬁsmlﬂaﬁﬁﬂ)l&fknﬁg agent.
noleculgr wei ght .di strihution. Thou h not to.be ﬁound

t hed ¢ PEREM EHEP eé?onﬁﬂfli’lf‘rﬁf‘ seomyareddisne Biegk ges
Wi | dopbi9her ¢2@ by infn BmP@L YRR fis, € Bapuldioflof cdpofynRE Bidlecules can have
| engths and thus w || tend to have different mol ecul ar

wei YRP§ak ing baxrgram shihe Pemptiggaimelossier vaiehied i Bpbiign iy it can be

t NeQiipmoddB ehaPls, 1BavE BMPb HGe ﬁgﬂkmn a"‘l‘nktb Ital%r%ﬁ* tHeQo¥d ng e 30
coupled chains formed b couplin ferent nunbers of

changlscuyds’ poralagigins mefeculgy yeig tehitrlbuélﬁgt Riough et to ke goynddy
co L&H{;&Q tﬁéqafaﬂg%lg%flnllulttqﬁg fhithaBor Q%Ees%lilfté{dqg ylel@doﬁgﬁgr @hains of

dlfferent lengths and thus will tend to have different molecular weights. In addition,
and again not to be bound by theory, use of a coupling agent will tend to yield
coupled chains formed by coupling different numbers of chains of the same or
different lengths, and thus the coupled chains will tend to have different molecular

weights.
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above. In specific polynerizati Olﬁ’| processes, typical
initiator, nonomer and nononer i Xxture charge
sequences include, but are not Iimted, charge orders
selected fromthe 5 group consisting of
: ) ,CA:- IC- IC-I%H% pgé/'s\ent 1nvgnt|§>ncﬂfe n%ngv %rl%ne borfl‘\lggfeg' d%ngc@o%ner can
- Acho@lesiqzlmc@psed’m deagribedl 8- C-i -G C-B-CA, wherein

is a r
nDnOVI m@ ene p%@h‘lg?lgaet OHBI'dCQSISQS E:ygﬂﬁflgg?teo@ dp%oﬁler and monomer
c hangéyre @arg saqueners nahyde arue ae nahldmt@h Fhagat aderdiodaoeed from the
char .C n fyr
emboae COHEId““éhOafrl?%%af%é%?&ﬁs RS e e 'ﬁ%‘%?b% -
consiig- C{(QC&E A, GAG-GJJCBCBZ CA, i-A- 1@ C-Cd-cB-CABardA;A-C-C-i-C-

i - - .B- -1-C-C-.CCB-CA, ., . .
i - f\é |% ict;A Ve S P@kmeéﬁ%“%“-%{flﬁf?@%afg& S pRrovinylargige
eIdehdtgHEBﬂs,a doh%gﬁ];edldhﬁ@&ihd aee AT graandlmmmﬂaranb aﬁcE(ftﬁjdgbt@@ Wiene
cop msrcn.e rmed into ilmor. a s

ypi Jé§e ’é‘étag?f’én}“t?aﬁgl‘eé IRPURRs aEﬁe Or%&ﬁﬁle“ted
10 fidrh $he (flrdhpa:ofléﬂfftfnﬁ%f 1 €n0qdi-BRINA , 1@CS¢1@@tC1Ba®Ab19A—C—C—C—C—
stretched in at | east one 15 direction at

t enfrérat dreCirori-Botit -50€-¢ §-atfoBtCAGOE - Ast,Chl qL-B-CA.
about 9Q§oﬁ@emﬂoqﬁﬁen@ tﬁé Aomugaga &Gn@mbﬁum&& b@éck%@l%%mer

0.5 m!| to about |, such as about

enbadbaEnmed e fllnil ﬁﬁ § Geered typisthektieded @bﬂ%‘t}’ﬁthétfp a thickness of
di e'ﬂ)% mq{?i‘l's rﬁfla rﬁf@?erﬁl&dﬁ%ent %%HQétXMe srﬁ@béh ¥ Gt lgast one

shrink age in at least one direction of east about

40%igttionsdh @ tempECCe fom abpet SOHD mtmwtom@ heclf gs|apoift 8P Tt

f T Ot 0 AR HORIESnCls BPShcBFo. SRAAY Bt 08D Cuchl o Gbouc 2 mit. 1n
copol ynmer nmay have a Shr nkage I n

di rtbsteimbndiofntathe ﬁllrei@rmeétﬁoutthﬁmwteéldaut mb@@@;lyl&und*block
as af leaSt apout 70&& atm%?% Qn ec? ffa?F]atago l{t "7]51 0

t o WBYFSTEE Kt C 150 f‘%e? ALY R A AR

c ongbugtattoet.d ﬂreme-ennjbmmenn wea‘rlmrfernh:lddmm the paljygmex dimy-
have a haze {]? E han ab%gt 10% In.on[j directi fat
e BN areng hloc F?R‘ﬁ X e PRSI RERSE Stk g direction of a
ﬂl elogt mz;:nom%yﬂha@bﬁneom QGdh a2 ,5A|t RaP @tbcmﬂﬁ(;% lﬁﬁM)OP(a,Vs&gIﬂas from
az ess t % S the filmforne

t he? 0‘&7& 'Qﬁ?%‘&a’g/ ig%gn&}?%%egil%ﬁgnﬁﬁé@w 65‘811%%@ iene-
naym&a)wﬁly&réﬂl@tbwcabommdﬂ kg@atfa hdz@56leishBdh BO@UD] Qftone
after s. |n one enbodinment, the filmforned from

t heemtzs)é}ﬁlqa redimdprmrd_frrom g iopRi Peateshensiraenevinglaeng kiopk

Maycop Y;@leﬁnﬁbaﬁdizé alhasyrii Rk ade aut 6408 935 NRMIRRYed £ the
after days. 30 In another enbodi nent, the present

i nvesntuzead fienameroviny leene st spraluRer nesoriess hingieral dayinkage of
fr %éh %f?iﬁ%oéq 0P2IFLF 7 BYys e SHalentbBdiRRAY the HAmRBied RV the

wei ght
conjugated dlene monovinylarene block copolymer may have a natural shrinkage of

less than about 7% after 7 days.

In another embodiment, the present invention relates to a composition
containing (a) from about 50 parts by weight to about 95 parts by weight of a

monovinylarene-conjugated diene block copolymer comprising a plurality of
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m xed bl ocks, wherein each nlxeq bl ock contai ns

conj ugat ed dlene and nDnOV|nyIaréne in a weight ratio

of about 0.05 to about 0.33; and (b) from about 5

parts by weight to about 50 parts by weight of

POl Y St XS DSone-c %@ﬁgeﬁécf‘dléd%ﬁ‘nl Mék@ YJvl?efré%H @ac‘ﬁ%ké!ﬂﬁ&%%ntams

di ene bl ock co nmer and yrene 5 tot

parqogjuﬁgfted\élﬁ@ﬂﬁnd nﬂnevmylemne @wmlghmattloc@ﬁb@é 048 to about 0.33;

des [ " )
SO BRPS pOR KRR Bl s0 poObY RLMRERBol Brone

u n| wlseram dledma@vmml@tene nmljugd@drdlldﬁsblmk dqmbnneb emld thb pulgstyrene

Su'tﬁph%IP°|¥St e Qgs are avail able from Chevron

Phi em Car npany LP (The Whodl ands, TX) with

t he des i"[@lﬁ atoch D@ob@ndﬁéﬂ{l&, as HAR4i08] abeAS 7AQysedh32@0, and

MC36 @t ,on e‘s thelco ostltlontcontat dd

fr oM ABSIRC7Y par [ erf) a\}’\%u gHPPOY B BB A GRS A IS HYpC does

wei g inchide HIES H0REHLOY hiRFvE. nSultaerera@aﬁyﬁaﬂeﬁare Beilable Glsm

0 VS P R F OBty S ok &Yool i N i hnatons

thenmgpmisztobommxo franbdeencopeOEe a rubber nodified
15 pol ystyrene as preV|oust descri bed. The rubber

modi fi edn pen Sratoglinesié tigesprpesitienepniains femmpboa bR tbn psight

as BRbARYLE BhRAK v[‘/‘egg}ﬁlggﬁ% m&&lﬁﬁ%emwzg%ﬂ‘%ené Bl%ck copolymer
conposition can be forned into a | mor a sh

t y pand dromeabopiieadts Sbi vsteht ribpie e part& by wHakos p@ﬁ’“%%lt
10 mils., bie é?n‘tfoﬂfntlé?l? rthe &%8&1{15@1% ﬁ@th@lll%ﬁ'{prlgead%ugﬁer modified

stretched in at |east one direction at a tenperature
f r arel2oreises pre30E1y desationdt Tho obbersnehfieispodstuencdne begsed in

{ Or IR shibbRRLOG Bblibelipgas, of | about 0.5 ml to

about suc as a In this enbodi nent,
the fil rn ohoemiediniano i dmmpoahmoeamtﬁe dormuaynthalién ar a sheet. A

AL N ST

C Ongisid inhedi) amfhc;et bave sactchalze adbast esslitebidom aab amipeddie from

Al m f d f t iti h
B Lt RRASHSETIR R P o

daye&)outﬁtemﬂltd) AboRAf 3 ﬁhleﬁich a@iboe2 PIHIO dmm@cbnbwdmm the film
nol.ayer an

cocRurdL g nggg@i%&ettéogﬁmaya{%g © K S O i tion ofat s

eXta[bUﬁtl 0% athbeawnodad. mlscemerﬂlﬁﬂ fBiedFReh BB @&hp(%ﬁfoﬁlthﬁa ave a
either as a single ext r uded | ayer or a plurality

coekes pidett thagyabpy 10%e {dpon theyfilmifyanedifiomn sﬁowstswamélave a

by g@ghl sﬁﬂuh&g%flédael% BtIsUSARA7 A0yt echni ques. For
exanpl e, filmcan be produced using conventiona

ext r usi Jﬂile ﬁtlré ehiicgfiras be pioHucsd by apsoleshniqid &down B the 1t of
I'n ﬁ&%y@yﬁqueextﬁ%n.oSucrﬁqgc%nﬁ%syiﬁaﬁ&e, &sBfilm extrusion, blown film

extrusion, and sheet extrusion; either as a single extruded layer or a plurality of
coextruded layers. Generally, the film can be produced by cast film or sheet extrusion
techniques. For example, the film can be produced using conventional extrusion
techniques such as a coextruded cast film. In coextrusion, two or more polymers are
simultaneously extruded through one die. Two or more extruders are used

simultaneously to feed the die. In this process, various polymer melts are introduced



si mul t aneously extruded through one die. Two or nore
extruders are used sinultaneously to feed the die. In
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2008/ 073932 PCT/ US2007/ 087063 into the die under
conditions of lam nar flow such that there is no
interm xi ng, but bonding occurs at the interface
between the filmlayers. In a cast filmextrusion
pr OfifotRe dlg?}uie? BoftittoRt bf"llamft{apﬁa)\gguc%)ﬁeﬁ %%IS fb m1x1ng, but
hr ough die directly onto a casting rol R
co&@dmg@cm at ehre intatfeacibatweeh thedmdayiersy, cast fi I m
process
Bbout - 107 THEEuahhio Dol Mo HEEAD Bohlth SRERE R
us ettirough pAatdlicdrecily neo bisastikgroll wawhmolmliesnolten matgnel.
8enep?18TCa§t%rlrlnepﬁéf?et%slcgesp groﬁuac?ert{g E]Hé Flr(l) %&e%%% tl}la(ness ol%ﬁbout 10
e ntmﬂb oreexs,, hotweeerfthd proceaycande \waalrtd padtiee fitik khickel ihaﬁm(d mlls

orientation.ca troduce |nt t h f | mb pas
A T R A R M R T SRS o
|'i n@e fihd) deuns hm&homwmhﬁ&np ﬂfe(fﬂﬁlSnayl’HéMcﬁlﬁd oBtH &mn &bu and
from an extr erflo 0 fIa e to forma

S he‘EtenWH?‘b‘Ff‘n ‘a%‘&%egsft‘tﬁ %JH%'L& REpE the g'“l‘ thqugh g scparate
Chi drlentafdi r@&@gh typically consist of at |east three
cool ed roIlI3 ypl cally the sheet process differs from

the castinf Flllf‘ﬁ’f PHyEias BrorerstpRlten MygerighEen op pomdeeidrrrdroyeh a

t hi gk QRSS f@h a@%&é@%ﬁbh@pﬁ%ﬁedﬁhr%%gm 811 A eRROBKINZON stacks
mls. This thickness allows the resultant sheet to be

or | wpiEdly qopsigtieéat leashisopspaled edls.weynically thegbprt peocess differs from
di rtﬁ@Edst‘lm ILI‘BCé’gS ﬁl tHeW@hef s%l:éf??&&hééd%ﬂa?@th‘?&kﬁ@s@ %?betw@én a%out 5

t he extrusion process upstream of die1s simlar
t o mikeandabout gp oulkss Jhisttiekngiserllawel the gesiant slzpet tarbe oriented in the

di ftf“a[%'é\ge?st aswglltapﬁ)amn?e\émrectfld l m process, the die is

C|rcu ar I cally the polyner exits in
an upwarlda BB wahi frlmwtlmnon prbécss, prihdd theestrasiayirogesly upsatam of the

o0 D AP PBAE A58 LSRH AR Bkl S R
Su b@laqnemd yhe didie ahniibe (mfcufar)l aml typdallp eherpolyeat exdts in an upward

netep R R St P R G R b Rai o

t hetie o) beivickn apdollishaulbes WaLMEtchddttgbed @abmudimy @he fubé bBfilm
of film Thl(ils of t en refg%cLedto as [

ilm
doutin e FhEHFE rip it and syigtcped oinfrqdyee qrwgta%l?fr wﬁeafganéverse and
Machiadhehe diire @b, UI'hls MBE 6dn thén RRalidddd@hert 1 WdiRd @it 66 dr@fbre
in which the palynmer exits the die, and a transverse

di rieby ?fofﬁw?.h@ﬁs %enﬁéﬁeﬁé%@l a8 @ blgpvn 1 doyle publls pracess.

di rect i QneRNeRRs @k 180 a AfacBiRE diRdetib, WBhiE AL R thdirection
i ntroduction of orientation into the pol yner filmb

y
anyintidirthepudy Rerwis tha dichandartrans e (dieqtion Whightis prypengicular

be Bondadivhe iBO%RAY one theory, it is widely believed
that the orientation process introduces and fixes

Preparation of shrink films requires the introduction of orientation into the
polymer film by any technique known in the art. While not wanting to be bound by
any one theory, it is widely believed that the orientation process introduces and fixes
stress into the film which is then recovered as shrinkage when the film is later heated.
Orientation can be introduced in a step or series of steps immediately after the initial

film or sheet production (i.c. in-line) or as a separate post-processing step or steps (i.e.



stress into the filmwhich is then recovered as
shrinkage when the filmis later heated. Oientation
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i medi ately after the initial fﬂ|lﬂ or sheet

production (i.e. in-line) or as a separat e

post - processing step or steps (i.e. WO 2008/ 073932

PCT/ US2007/ 087063 13 off-line) that nay occur at a

| at i3 hf#%ttl%t mB? Gelf ht%ﬂh@% éla‘?ep "ﬁfe%rlgﬁtaﬁd?lt dafl gyﬁl dﬁc‘%d A at lcast
| east ditection. techni que to I ntroduce

or | @tdaeéton. Ose teiqumsaeto @ftrOéuQeemeetﬂilms fheameof a tentering frame,
O RREAIY L Rl DLAGEHER 90 ST AL PR Mg
machTR@.mafhige.t Eint tentemg frananashmedsi thiy by ptlllihg thigfilpun the ng

th etre{nIS\lferfrs]eldli]rect;t?o% dlg?mt Bgé‘ri" Z% cﬁllepts dl %%El Iogg c aln H%t rabsﬁyre Iegges of
t hethé ﬁlrlin Thehdhainlvdipstetch pise ﬁltrrlettltd’tramhersfeldﬁrmtlon dueeo the chain

t di t d t h.

il JRPEENT Sttt el B Kb pilY Dol AT i

| orglteAMEve orfdAtadibit eemlaque\iﬂhe h$cThabiic@nf teﬁ@hﬁhﬂ@&nltl‘élléchells
series o erature controlled roll

f
;:ﬁ@ggﬁﬁ%uﬁﬁg Lyintry WCF\P’P 1108 i aRERs Gireciipn. Pﬁ%“ friRers e

di reaDOMmachinkeMhé &kies 6@dild @tréduce @Herﬂdilomhﬂ‘ﬁﬁ@bﬂe%r more
The series of rolls introduce orientation

oneMielepgireotiihesardlepdpmingst difseeabspegls) éheﬁmftfﬁtqhss @tthe

di fﬁl&'hﬁfetdn%&?e%%the Thendovbdn &l foﬁEﬁﬂﬁ% ol EnstaMB&HH A& be
direction in gap between the roller pairs. In sone

i nsf%ealﬁ%fstmn@trqéaeﬁ Pisntagesinbafy cbret:tepms nBpdderbaiques can be used in

or i LS)Mb"fﬁahQﬁ] rrblﬂmpl% AT Bﬁ&ﬁédqﬂ %oth%‘PJ Igacthﬁfetﬁﬂﬂ ﬂhﬁ’f‘s%erg@&lrekeﬁons.

use natron to produce a filmoriented in

bot Fhetredurtiernefrosicatndifitnr vinsyse fie e?dmsemor ghest extrsiqihigchniques,
t ' f

Eh L PO B ohldRl) BRSO HOTHL R o o

andsastopd itameaptoggssan MDO nmachine, is often referred to

as a cast and tenter process. In another enbodi nent,

20" om BT BAUATH F g Oy b ST e e B ¢4 tyormed

wei fybrh a fiom abioaihing $e) gisit sbobySovpirg bjf weight t@ about 95 parts by weight

nonagvi nyl ar ene-co at e ck co
o aa G P g dapene R it ERBCGUR AAjupliy of
di erﬁ@nd‘)’hl)yﬁiﬁenblc@ﬁjKgated/\di@fe&hlﬁe(ﬁlﬂﬁéks v brcéin Bzicﬂ@iﬁx@cﬂﬂbc&d d’(bﬁtalns
con ate$ di ene units and_ nonovi nyl arene units
ugated fligngynits gpd mogpvarylqrene ugpsine wel ratlgrpé about 0. 05 to
Opt dvendl 3y aﬁcbaspufoﬁﬂm (@)bmﬁl aﬁod@aﬁoh@s BYwHeht $hiboOs kel by
50 parts b % ¥rene wherein the
no NSV EHF a9léﬁéw%m ergalttéemaw BenscienugypoHighahlodnd
t hecoBQl'yi’ﬁ%lt erdQﬁkechﬁEﬁene]tQth f@)@ talsts Ww&gl'rlt?%tyqel& QSﬁﬂnﬁlléjoeﬁ

shrink | m havi ng

a | engt H\ Slﬁlnlﬂnlaeﬂﬁhs aaliifdlkaﬁlmmaléll@ﬁ edengthap width.nd péhickapygt h
andwltlé?gn Meqeﬂétl‘?{]ng ttﬁeﬁ\?ﬁ& e lefcﬁ% e?s@ alf’&qglr of% gﬂﬂ?i@'ghéﬁfe?than

greater t cKkness an east on
| ertye Hhidkness led #tiles tongiof thed@xgrheaelee widthwidxdoorsase @porBéxpp e

h eat% el %h# REA <3k haﬁ%l” eﬂfo%ﬁéss%g‘&%ﬂﬁ R PO SH BN, hird® or

tion before, duri
after heat exposure and decrease in the length or the width. Before heat exposure, the

shrink label can be referred to as an “unshrunk shrink label” while also being a shrink

label according to the definition given above. The length and width of the shrink



after heat exposure and decrease in the length or the
wi dth. Before heat exposure, the shrink |abel can be
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being a shrink |abel according 1t o the definition

gi ven above. The length and w dt'R of the shrink WO

2008/ 073932 PCT/ US2007/ 087063 14 | abel are not

critical; the thickness can be any appropriate

t h' l‘é‘tl)ﬁéﬁI Ere%hot @rHFch ﬁl% tﬁlle&@s Qp Bé’gn)pdp 1£te 'ﬂﬁcl&@&ustucﬂgs from
The shrink’[abel can have "a y I ndri cal

st raJPQtlTlﬁbmll\deut Hemghrink | abel has a cylindrical

structur i - I AR

geormet ryﬁl gfﬁélﬁg%h?aﬁn}%% g@gpﬁn&gﬁt@‘ﬁﬁé stlhggh Mabel has

nundyéndrofal giudess, it cambk tagypedorshtihleslpdvke, i s

cont errpl ate nd H trer of .rout

exper i rrenliy ﬁelbrgeﬁt of\%e %hﬁnfl %le grms of Siz¢, ﬁh’cﬁ)g numbe{ %f sides,

benadiug, oofhetlike 1pccemqﬂateﬂ, gad wﬁweenatt@em[‘emaiﬂe)expamdmalumk for

| abel |ented int D be call. "sl eeve

| e oG b, B prEAr SR SR tbe “can be

print ed GunelaBy, iatshiifk tabe ONEhtéﬂ iih @16t TTO Ban IﬁQ:laHﬁﬂi “sleblk label”. In

bondi n n then form a rallel to
theon?lﬁg@ﬁ@ gleéeg‘feg g é’“é‘?eéé{} Eé‘h B%ﬂ%BBT"i“@H Solvent

f r ogBntiAE chdPfedbe @ e WYorh BEfam d;saezalél {oltRITD And A@keldRleeve. The
di rectl on of the filmaround the circunference of the

contlesvpesn beppplisdetast thg fep dhgieppigingipregulépeisie TP dheqtiop @ﬁthe
be ﬁlhpa?&ﬁldttﬁ’e J]?&‘df%f@erf’é@%f haBbRaifGY frﬁ@mgi‘enaﬁl maﬁiﬁggsa sleeve
Cenerally, a shrink label oriented in can

cal lplecd cap berchpgenfielpve |aa1|g@1able,51eg@goils@rlpkafggd I abel can be
fed in tdk%elqﬁ}‘; hi sﬂﬁnlgl'a&ﬁ %fl%tﬁ{ﬂ B'&Mﬁ craf? lo'l—,‘ cdlf@& Q1 fe ” label

| abel i ng machi ne. ng machine can wap t

r oI ol gl alped b beafpcbmrtue maghoret daicpteon, franye rqlhetomdabehﬁ@machme
I\/D erléé‘t%gl?%ﬁlgl&\r{l?%n Qx?ghdthg l:bql 1%(? !:?lb%l a?c%nh@%glllt npw EJE tﬁer}§¥ fed

t helalgdrnd iseleent b@@l thewrodirfod labcrl \enﬂbthd M2 dtr¢ctlbm ef the e atound the
i nvcelrrétrlnergenlrcglofatihecomqnez% nmet hod of shrink- wapping an
object of "a group of objects by wapping the object or
the group of objects with a filmcontaining (a) from
about 50n piutlies ebyodimbghthe pms@b owent rgated © ayethousifghitink-

of a manovi le ar ene- con d di ene tl%l ock copol gmer ¢
conPPPRIHY AVEH B'Eaagrot‘lﬁ/o d’Vl’“‘ﬁ’W’i‘% %ﬂ%‘ecé%ﬁ’ﬁé '8¢

di edtfect wigth RO SIniMh@Y) oM aBat 50 Fhewas) Wdigako a&i)ut 95 parts by
contalns conj ugat ed di ene ang OV|nyIarene in,

vei YHE ht,of p myng¥inyareng-cqyjygated dien E]@?}% Ccyo gler %m]%prlsmg a plurality

opt drenAbl MyleRhe- E&rﬁﬁgaﬁaﬁ%ﬂnle %nibartﬂ&kbxvmnﬁ%g&kh %Iﬁxeﬂtb%ék
(0] rene, ereln e

50 ts by,
no rﬁg?g{aﬁ’; |C%Je$?éed|@gﬂ]e&a$fn@30\amé%nedp aeveight e oy shant Gito
t heab@ﬁ’ll /8t ¥hEQRiohalyab) 408 aﬁﬂﬁ § DalyoyWedi@lito acdt 30 Sird b

wr apped obj ect or “group of objects, and heati nq t he
wr ayppiet obbplegyreny wWheksing @mowl@dﬁrgner@nnlgﬁtew@meab odke 30
andc %91 AR ppetitelibl 1% [P0 ek Kt d b WrdPpbdotiet
| eas gm?rl rst Ogﬁcﬁ%n aeﬁobcf' a 1efbo fPpbdlotfeet or
group of objects, and heating the wrapped object or group of objects to a temperature
and for a duration sufficient to shrink the film in at least a first direction, to yicld a
shrink-wrapped object or group of objects.
The film can be as described above. In one embodiment, the film has a higher

shrink in a first direction than in a second direction. If oriented in one direction, the
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second direction. If oriented i rl one direction, the WO

2008/ 073932 PCT/ US2007/ 087063 é first direction can

be the nachine direction or the transverse direction.

The second direction would then be the other of the

ﬂﬁregﬁcfnec%fl 'o@ﬁle %acﬁlng %litr{cﬁﬂﬁ‘ yehe ﬁar@v&?&(ﬁde@ﬁ n '[Ihla second

ano er enbodi nent m has a substanti a

si nditegiionseulghiben he wetotheaoffther macharierdarsetianrpr éir@draasms@ drrection.
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obj ect s 1aefeiwipping FapDtedilmichiebd albp@s&ﬁﬁ it SRA®Ehround the
around the object or_group of objects such that it
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skiqontgts gt ledss Byp palys RARArally! tipes. yish af two @ fthregeains ogpapiel Sides.
d' Sﬂ{e Etfon oq QBE&%g&n g8 cﬁcﬁ@n a%bclj rgl‘fttn%’merﬂlalef& e Wby ﬁtlgn
m and sired structure of

s h rhawmg\mmefét obBjcaeascigidisglogup d@pendbljg@@tﬂse objcFhrethe sisugture of
of &19 ﬁhl)fwa%? H‘fe ngsn%h %@uét&e A w[: %Hﬁ%&gée%%gj of or%%%g Rt 813 ects.
obj e e Wa d
of obj ediths resaku 05@6 Iw«alpm@ Step ipa Wta@pwéqbaetcmregramobffomecta
durati o')%f?lr’ltvfrall Ci ki etwo % nkcttopgrou otmb {% can be l%eated toa
t enper at ure "and the® 2% LP TSt ShEQrROLriss
r outmp@a@rpad forantuation @ufﬁcmenttth dlrﬁ’lklt]hd fﬂdl arhie ltaﬁmrd‘nm lamdthe
t he, benefi esent . d|
ty SO gre Bttt A R P Rt TR gl the
| egﬁleﬂithﬁ tlfelpfésbntdlﬁsl’cbgﬁrb Eﬂhrﬁﬂtdmg wifl tfiellf; Ipfd’c’ﬂad’dlgﬁltll the film has

tantia r shrin cond directi on,

g dn %téﬁ%h‘g‘ g]f st g‘é‘?cfl% an“};gﬂ&ﬁ‘oﬂf“g@ts ¥ Ié‘n%adﬂyé%}’f“?% phririk in
9 r OHPs@bnd @RLE6, 8lso & sddoad iRédtiomith BoracatiRloBfRctast @roup of
i ncluded to denonstrate preferr ed enmbodi nents of the

i nv&¥CfSon. 1t should be appreciated by those of skill
in the art that the techniques disclosed in the
exanpl es which follow represent techni ques discovered

by t he Tihay@lordre exemplenaeiesudge rq demengtrpée petgred erbagiments
the fiﬂ% ﬁ%nltlgﬁ] It @l%l& &%pﬁ:@ﬁteg @y those of skill in the art that the

techniques disclosed in the examples which follow represent techniques discovered by
the inventor to function well in the practice of the invention, and thus can be
considered to constitute preferred modes for its practice. However, those of skill in
the art should, in light of the present disclosure, appreciate that many changes can be
made in the specific embodiments which are disclosed and still obtain a like or similar

result without departing from the spirit and scope of the invention.
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many changes can be nade in thapspecific enbodi nent s
whi ch are disclosed and still ain alike or simlar
result without departing fromthe spirit and scope of
the invention. WD 2008/ 073932 PCT/ US2007/ 087063 16
EXAMPLES Materials: Cyclohexane was dried over
activated alum na and stored under nitrogen. n- 5

Butyl | iEBXAMRLERi tiator ("Li") was received at about

15 wt % iyp..GY.gl.ohexane and was diluted with cycl ohexane
to about aﬁ % Tetrahydrofuran (THF) was stored over
acti vat éd'cwlhcxmcmaudrwdrovm ahogamluBngy mamorachcdnder nitrogen. n-
Egg &Hlelr%hel m 1n1%%t8u{;‘tf?|\evgs Pe\c/eel\rfe gtatléo\sl ??g \évteOA) 1nc rr10'i]1e:xane and was
Quaditukeidiveith @f:loh@ag«mtabomrzevt"/u Slmiah}yirﬁman G’EHE)iVasmqﬁaf dver

h d b d the total j ght of
D0 B0 AyriER ARG aiaSe o By PargiEs uRsPugHe S8 actvarea
Exadiphi@a. I ERXidizirsoy@ei @ﬂfsfas“used ¥ rEbévdao |Q(ﬁﬁﬂitlez af ieﬁ)gbﬁts are

Weruesuﬁ ;egg%?s%a&p% Qprpl%lglerle oatmg:e nlglgrail?ass% Qn thg teo?(i we1ght of
t enpedEinylafene @Rd Elugard dRUBLEpIBYgEr i npel ler, 15 and
baffl es. Generally, each block Is formed by
pol yner |Ez‘$‘ﬁ91—tlhe nmononer or mxture of nononers from
whi ch t hgaesidegds Wniks of the block are derived.
Cycl ohexane is iTnitially charged to the reactor,
f ol | owed hpyolymerizationowepRyrformyh i & Eaponataipess ptel reactor. The
?gjl 11é§ctt(?r a5 gqﬁﬁ&ﬂ%llﬁg&gﬁé&ggtgk gégfp'eﬁhfr?r% cndcr)l?rrgfr: Qﬁ&?ﬁgauger impeller,
pol %Illdé)ﬂfﬂzat Gorerdlly, eolrploek & fermed hp pelyokriting the inrogpmeigor
pol ' j | at ' ' - rged
P < GHTEIL bRt 6 yhie SRARMNAL B8 L PnPbLESE N RRD
Per neat |Qyn10@bvmoer'atimgalamiuyrged' hethpohgtoe fallpaed by THE (0.10 PHM).
i n:’l'{‘hequedesratlgl)sé 153: LUST us?e'?i (}0 g"ﬂ%ﬁ%{?ﬂ“g |1nr%{éat%r 18,6 arge% f%ﬂd/ Od’ bé’ the
a n dﬁrste;ﬂaaltge of mbn@imu Aft&Q&ﬂ?yrﬁ@'fzaﬁtbﬂSl torijHetlria Rarhsls of fﬁb ﬁrst

r ered by sol.vent ev
Dol Tl B R PR By BREh rorSBo pBfi rcd.
r eCdnﬁaﬁalﬁfzed bg)g}(;:BPMﬁﬁﬁt&fn@ir@ﬂzg&gwphlﬁ a6 pbly@ekzation is clontmued
cop ners Y- re pr enpl oyi ng . sequenti .
sol t&’t%@)‘l‘?“ﬁ%‘l%ﬁfﬁ?ﬁ ﬂqn@i‘?erg ﬁH@Pr Al “ﬂ%%aé rﬁigs”lﬁai @ﬁ%?quﬁg?g RNt s
I UnghaMBll EncCididtddfl abdl 06°0 far bt 15afnutdQOTigdol

&Kﬂ[br Gag bon
steel reactor with internal cooling coils an
recovered by solvent evaporation and pelletized with a single screw extruder.

Polymer recipes Y — OO

Styrene/butadiene mixed block copolymers Y-OO were prepared employing
sequential solution polymerization under nitrogen. Polymerization runs were carried
out in a stirred, 100 gallon carbon steel reactor with internal cooling coils and
employed essentially anhydrous reactants and conditions.

Cyclohexane was initially charged to the reactor, followed by THF. The
temperature was adjusted to about 60°C and initiator was charged, followed by the

first charge. Lines were flushed with about 0.5 kg cyclohexane following each
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adjusted to about 60C and initi t70r was char ged,

followed by the first charge. Li'nes were flushed with
about 0.5 kg cycl ohexane foll ow ng each WO 2008/ 073932
PCT/ US2007/ 087063 17 charge. Pol ynerizati on was
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of about 12 cm x about 12 cm were die cut from the about 10-mil sheet samples to serve
as film samples. Using a biaxial orienting machine manufactured by Briickner

Maschinenbau, films were normally uniaxially stretched in the direction transverse to the
extrusion direction at the lowest temperature necessary to achieve a 5:1 extension. This

temperature appears in Table 2 in the column labeled “StretchT”. Sheet samples were

stretched at a constant rate of about 3 cm/sec.

B) Shrink films Y — KK:

In Table 2, pelletized products were extruded into sheets about 10” wide and
about 10 mil thick on a Killion extruder and sheet line. Mill rolls of the sheet were then
fed to an Marshall & Williams Plastics tentoring frame and uniaxially stretched in the
transverse direction at the lowest temperature that allowed an about 5:1 extension.

Representative physical properties of the shrink films are given in Table 2,
including haze, transverse direction (TD) shrinkage at the temperature given (°C),
machine direction (MD) shrinkage at the temperature given (°C), and natural shrinkage.
Blank cells indicate a value was not determined. Heat shrinkage was determined by
immersion of oriented films in an oil bath at a given temperature for about 30 seconds,
whereafter the heat shrinkage was calculated. Natural Shrinkage was determined by
placing the Oriented films in an oven set to about 40°C for the number of days given.
The haze was measured as %haze using a BYK-Gardner USA (Columbia, MD) Haze-
Gard® Plus instrument. Measurements were made in accordance with operating

instructions of this instrument.
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3. The monovinylarene-conjugated diene block copolymer of claim 1, wherein the
weight ratio of conjugated diene units to monovinylarene units within each mixed block

1s about 0.08 to about 0.26.

4. The monovinylarene-conjugated diene block copolymer of claim 1, wherein the
block copolymer comprises at least three monovinylarene-conjugated diene mixed

blocks.

5. The monovinylarene-conjugated diene block copolymer of claim 1, wherein the
block copolymer comprises at least four consecutive monovinylarene-conjugated diene

mixed blocks.

6. The monovinylarene-conjugated diene block copolymer of claim 1, further
comprising a distal monovinylarene block containing from about 10 phm monovinylarene

units to about 40 phm monovinylarene units.
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2 WO 2008/ 073932 PCT/ US2007/ 087063 24 All of the
conposi tions di sclosed and cl ai M herein can be made
and executed w thout undue experinentation in |ight
of the present disclosure. Wile the conpositions and
net hods of this invention have been described in terns
¢ pr Ehemosaviarisarweniugated diengplack sepelppar eiflaimpl, wherein the
biOR Sy Rl s g RBLE b ohitBl R LA ol B8up ponyjsing of
gepaqiii-BgCAr oOr@iei-CandeO, i-apCr(-C-amiC3g opei-0ECithe-B-CA, i-A-
i nvention. Mire specificall it will be apparent that .
k@rfﬁ-ﬁ-%&% awi}@ncé?-éccﬂé?n%a Mhgrein b}%@@yrﬁ%@#aﬁ@n Initiator
SRt A Hlod RinyiEn AGRRLS BAEIEhh REA-ABIcAL Bt \cBistne
san% or éin?laﬁniesu tsB%ould bejaghfevgd. Aﬁgésugﬁ
gionpViaylasmbshd terjegatahdicmodcliafgec atd 6Asis appaplentageot.
those skilled in the art are deened to be within the
spirit, scope and concept of the 10 invention as
def i ngge Rvnbhigy@RABRARRIEb@ e bk %/g%ﬁ?&zﬁ&e@aim 1, in the form of
PCT/USZOO?/QS?%GS 25 T IS CLAI MVE S 1. A '
arditoievip artkicknase af dat 84 il enaboyk d ekl slvivingdreen oriented at
0 hshng: ..a praoximal conj ugat ed diene pbl.ock
TBIR O eierdn bR s SR 1 Sy lliGEe o B b 9 et sbout
1 @ocahaidta ReurphyRrigRAcTFatss dhahi Hoet L0V bfer Rdlsa
plurality of nonovinyl arene-conjugated di ene m xed
bl ocks, wherein each nonovinyl arene-conj ugated di ene
i xed - NS j [ j -
Fonovi iy e BAPELE 2ol RNEaBIE o aGpdiPhE o Mlim | p g form of
difibn davinp taghicknaspabdaticuy 0 Arreih e ahont B snibindaieitg ke britmed at
bout 0.33. 10 2. The nopovi nyl ar ene- conj ugat ed di ene
BISE RO Sopdicysta Fheotflogi coPRPTICT et Bt o e i aé?ﬁflt fsei
of conjugated diene units to nonovinylarene units
wi thin each m xed block is about 0.06 to about O0.28.
16 3. Ththemonovioylareyk-apengatcddjcngatoek cdpdpmebdfoddim 1, further

copol.ymer cl ai , erein the weight ratio of
RS & e St e e s o o 1 o boe unrt S i thi n
each m xed block 1is about 0.08 to about 0.26. 4. The

nonovi nyl ar ene- conj ugat ed di ene bl ock copol yner of
¢l.ai mAlcomjlesitien reontaising:

(a) from about 50 parts by weight to about 95 parts by weight of a

monovinylarene-conjugated diene block copolymer comprising a proximal conjugated
diene block containing from about 5 phm conjugated diene units to about 50 phm
conjugated diene units; and a plurality of monovinylarene-conjugated diene mixed
blocks, wherein each mixed block contains conjugated diene units and monovinylarene
units with a weight ratio of conjugated diene units to monovinylarene units of about 0.05
to about 0.33; and

(b) from about 5 parts by weight to about 50 parts by weight of a polystyrene;

wherein the monovinylarene-conjugated diene block copolymer and the

polystyrene total 100 parts by weight.
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20 bl ock copol ynmer conprises at |east three
nmonovi nyl arene- conj ugat ed di ene m xed blocks. 5. The

WOrRweM7Ieyl ar ene- conj ugat ed di ene bl ock copol yneeT/082007/087063

claim1, wherein the block cop %yner conpri ses at

| east four consecutive nonovi nyl<rene-conjugated diene
25 m xed bl ocks. 6. The nonovi nyl ar ene- conj ugat ed

di ene bl ock copol yner of claim1, further conprising
a di stal nonovi nyl arene bl ock containing from about 10
phm nmonovi nyl arene units to about 40 phm

ey Ub e R BRTHD Fim . Y eROE oo of copjueaisd digge it

i raoso vihydadne opiad witlein cadh mixad wldck inwlarue 0106tth ebodn IOcm%k
copolynmer is forned through a charge order sel ected
fromthe group consisting of -GG i-GCB-CA

13.C Crfs bo@&it%n% CldlInAf lcw(ﬁel(élrpfh@ v@%ht ratio of conjugated diene units
I A -CCCGBCA 1-A 1-CCCCCB CA . and
to- Ao vihylaren CaBtsGAithinteechemiked blackas pladuy A¥Bitg abow .26.
initiator 5 charge, Ais a nonovinylarene charge, Bis
a conjugated diene charge, Cis a nonovinylarene and
@43 nj UgRé eshpllsas SBdiseL1, %@reﬁﬂh’e%l&k%@g&bhﬁg c&BfiNes at least

. The nonovi nyl ar ene- conjugated di ene bl ock copol yner
th‘reQ:maﬂqﬁlﬂylaﬂehe-ﬁmugémdﬁiléﬁe mgxefliblenkhavi ng a t hi ckness
of about 0.5 m| to about 3 m| and havi ng been
oriented at 10 about 90C, wherein the bl ock copol yner
n&s aThbEompaRGf cddiml BasheRbOwe M¥dbolghRH tompdRCat least
and a natur al shrlnkage of less than about 10% after 7
Eay §onsgeutivITEnRRNBYI AT gicarameRatdfiensaniegd dloske bl ock
copolynmer of claiml, inthe formof a filmhaving a
t hi ckness of about 0.5 ml| to about 3 m | and having
b&en ®h¢ esrhpabitadn o’lf‘fn:leﬁhto]ut, whBLEin thk eticionintyteecriel wnkugated diene

opol yner ha haze of ss_ than about % 10.. The
ﬁ@ﬁ%&?ﬁyratreﬁftgﬁﬁroﬁntpgatseag fabenpYigElRreag égqcisﬁeptagleng from about

¢ ?hﬁ{‘njfonofvﬁfytla{}%{e urfiRMPhbcl 10 phnd HBRKAinyTRES sk,
ystyrene.” 20 11. A conposition, coriprising: (a)

frontabout 50 parts by melght to about 95 parts by

po| o1 THEFo BRI Tt B%F R (nE S GP R G dRgned through a

or@@xnée@écﬂéd%rﬁ H&"@raﬁ}%ﬁnsﬁtlﬁﬁ‘ ar QIUIELHQ@IE&@Ad h-@ne-C-l-C-C-B-
un| s to about conj ugat ed di ene units; and

pAui-A- Ct@hCOC B\ﬁﬂi‘o\hAﬂrICaGéFrél dr UigatidaCdi-dné- Bn%adanﬁs A-C-C-i-
l@ %(éA wh%re? 1s%a tﬂ erl %gon 1n?t(fal§or G ot ael Slis]g?ndnog fagene charge,

Iene units and alr ene

Bt h @ojligen ﬂtdgatmlgd;l lCem Q mwﬁotvﬁlymertﬁmﬁvdoﬁj,dgaree E‘l&:ne charge, and

units of about 0.05 to about 0.33; and
CA is a coupling agent.

18. The composition of claim 11, comprising from about 70 parts by weight to about
95 parts by weight of the monovinylarene-conjugated diene block copolymer and from

about 5 parts by weight to about 30 parts by weight of the polystyrene.

19. The composition of claim 11, in the form of a film having a thickness of about 0.5

mil to about 3 mil and having been oriented at about 90°C, wherein the composition has a
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(b) fromabout 5 parts by weight to about 50 parts by
wei ght of a polystyrene; wherein the

wWOorR0weM7I9yl ar ene- conj ugat ed di ene bl ock copol yneCT/a82907/087063

the 30 polystyrene total 100 parts by weight. WO
2008/ 073932 PCT/ US2007/ 087063 228 12. The conposition
of claim1l, wherein the weight ratio of conjugated
di ene units to nnnovinylarene units within each m xed
bl ock is about 0.06 to about 0.28. 5 13. The
8@%@%@ of 2 rheast aboupd Qo 21 abaph dPEiCandrrenafialinkagq lgssghan about
Qﬁggg&ﬁ di ene units to nonovinylarene units within
m xed bl ock is about 0.08 to about 0.26. 14. The
conposition of claim 11, mherein t he bl ock copolyner

nprl es at | east. three wnﬂéj30 com

80 ene ThT SUEPII GRS claffp s in thR dOrMOGITE hin L*Easﬂeﬁﬁ of about 0.5
ﬂﬂ-l' to WBEES Milthe hmflﬁ% BeeﬁlocmgnYéaEJt a6QIPDEE ev§hé?‘$1n|tl?éic°t1m1;(051tlon has a

four consecutive nonovinyl arene- conjugated di ene mxed
bizeaitdess 116in abhet W3hposi ti on of claim 11, wherein the

nmonovi nyl ar ene- conj ugat ed di ene 15 block copol yner
further conprises a distal nonovinylarene bl ock
epnt airpé BempEsABnadTRUim 110 ARHY BRA/Y. dﬂ;@’ h AlBBEMUYBIfed p bB/styrene.
about 40 phm nonovi nyl arene units. The conposition

of claim1l, wherein the bl ock copolyner is forned

rough h order. sel ecte n1th
%%nsu 5 g%o‘g Pk being @ %J T ?f et Ofoltet R “ogPEANE:
i - A- CW@II@ g tBe 6Byect orAhd g@u@oﬁoﬁ}e&s GAth a film comprising (a) from about

i -A-1-CCGCCGGCGGCGB-CA and 1-A-CCGi CGCGB-CA wherein
PO partsabyprypizhito; abat Brparigibyivegieht of ﬁém@@VIHAIqr@leaconJugated diene

gﬁ@g \égﬂm%ﬁl&g&gnp%%ﬁ{g\%e% Fhdl %ofﬁu aﬁ@d 49 6@l g&gﬁmng from about 5

farene conjugate
plvarcgejugand dicGAunss t@ aboutd pign a@gmgatec&ﬁeﬂ@umfﬁh end a plurality of
conposi tion of cl ai r|S|n fron1€bout 70

pRPYEnplprepeicgpiuetisd Jisgaini<aed blpelisy Wherin Recl RiX Sk blppecontains
??g%’&é&y&l%eeﬁﬁfs%ﬁﬂhﬁ&l%@v\glagén%%ltg’ h@&&ze%?&kﬁ@%&ﬁ@ 05 to about

about 5 parts b i ght to about parts
0SB gind (O fr_bmelbpol @paqsrlenwelgmgto abbiet iﬂqmpobywanght@f a polystyrene;
et 67 el("ngzwfargw%rc%’gﬁ%a&a@dfl%e|b'1“°£¥o°°ﬂ%1v G B ponSlyrene ol
@00 A ic[dQGyra g@&f &j8ct bh eroup W@ﬁje&ﬂs Ofhdhas a
008 0735 CT/ US20 /08%063 28 shrinkage of at

| east he@bmgtthmmﬂpa@d elpocitor g0 ol eatsﬁeta mfrrelberstnrq a1ilfgea duration
1&?&'%‘5 08 Hie f}l%%’nf%o calt 7ﬁr%jf§‘ (%/1§th10 . (?d § Ql%q:ﬁ S' taI ged object or

alm rmo V ng a
gbupb®u§w8m5 5 ml to about 3 m | and having been
oriented at about 90C, wherein the conposition has a
23. A shrink film, comprising:

a monovinylarene-conjugated diene block copolymer, comprising: (1) a proximal
conjugated diene block containing from about 5 phm conjugated diene units to about 50
phm conjugated diene units; and (2) a plurality of monovinylarene-conjugated diene
mixed blocks, wherein each monovinylarene-conjugated diene mixed block contains
conjugated diene units and monovinylarene units with a weight ratio of conjugated diene

units to monovinylarene units of about 0.05 to about 0.33, wherein a film having a
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haze of |ess than about 10% 21. The conposition of

claim1l, further conprising a rubber nodified
w@oiogstigsene. 10 22. A nethod of shrink-w appPCyUusae07/087063

object or a group of objects, conprising: wapping

the object or the group of objects with a film

conprising (a) from about 50 parts by weight to about

95 parts by weight of a nonovinyl arene-conj ugated

di_ ene block copol ynmer conprising a_ proxim

thodnaspaf aow; %@llﬁp@bkutc%mﬂamﬁ ihAGnE besh erisatad at abgyKP0°C,

%@eﬂgﬁg ?‘ﬂn%a? Qghrlﬁﬂia%gg of 1?5%?&1#0@30%@%8&[%1 169%,%%316 of less than
I ene units; a pFurality o

Ao O Yy had @ﬂﬁuﬁbﬁljrmgeléssﬂh&mabdﬂt)éé/dafﬂdr(}odass. wher ei n

each m xed bl ock contains conjugated diene units and

nmonovi nyl arene units in a weight ratio of about 0.05

59 aDGHL o ANGaife23, FfATE: BOABsine PBAT oY s ht t

to aboutSSO pa?%s bm'm5|%% aHp% styrege ﬁg&éﬁ?‘Wﬂg ©

bt A9 paws by vargbhet a:mlysjgranadwlchr@n ehetninomwmﬂpt@hgumgugated diene

BiREk e e hSRp eerear oy opgTare Bebif. “ana 20

heati ng the w apped object or group of objects to a
tenperature and for a duration sufficient to shrink
2he f Theshrmkdilm efzpiaima?y, ifersredditoacshiiok labeb yiel d a
shri nk-w apped object or group of objects. 23. A
shrink film conprising: 25 a

nonovi nyl ar ene- conj ugat ed di ene bl ock copol yner,
conprising: (1) a proximal conjugated diene bl ock
contai ning fromabout 5 phm conjugated diene units to
about 50 phm conjugated diene units; and (2) a
plurality of nonovinyl arene-conjugated di ene m xed
bl ocks, wherein each nonovi nyl arene-conj ugat ed di ene
m xed bl ock contains conjugated diene units and
nonovi nyl arene units with a weight ratio of conjugated
di ene 30 units to nonovinylarene units of about 0.05
to about 0.33, wherein a filmhaving a WO 2008/ 073932
PCT/ US2007/ 087063 29 thickness of about 0.5 m| to
about 3 m| and having been oriented at about 90C,
wherein the fil mhas a shrinkage of at |east about 40%
at about 100C, a haze of |ess than about 10% and a
natural shrinkage | ess than about 6% after 3 days. 5
24. The shrink filmof claim23, further conprising
fromabout 5 parts by weight to about 50 parts by
wei ght of a pol ystyrene; wherein the

nonovi nyl arene- conj ugat ed di ene bl ock copol ynmer and
the polystyrene total 100 parts by weight. 25. The
shrink filmof claim23, forned into a shrink |abel.
10



