WD 2012/ 102571PCT/ KR2012/ 000631 TI TLE OF THE | NVENTI ON OLEFI N BLOCK

COPOLYMERS AND PRODUCTI ON METHODS THEREOF TECHNI CAL FI ELD The
present o¥OePI2MRHM rel ates to ol efin bl ock copol yners &Ed/KR20tWH0630N 5
met hods t hereof. BACKGROUND A bl ock copolymer refers to a copol yner

consisting of a plurality of blocks or segnments of repeating units with
different characteristics fromone another. It tends to be superior to

typi cal rangdomc ynmer blends in its properties. For 10
exanmpl e, ti ljkuugolfﬁlgﬁ@jg\& i conprise both of soft elastic blocks

(referred 0LERNBIGOCKSEOPONYMERSANNERODUTEIGN MPEHODSCKSERESIFer red to
as "hard segnents,”) and this nmakes it possible for the polynmer to exhibit
properties such as excellent elasticity and heat resistance, together. More
speC|f|caIEELjﬂﬂEiJMJH@EJEOpoIyners may have elasticity at a tenperature
equal to or hi ghﬁ{ éﬂ% ¢t e%c 5 rdl @ﬂ%tdlgﬁhtb @5 exfs’fantdh ro%igf:ttlonl5
segnent and can hav y good heat reS|s Decalse t ey do not
show a 5hehﬁﬂﬂh@ﬂkﬁaﬁbehaV|or until they reach a tenperature hi gher than
their nelting tenperature. Speci fic exanples of the aforenentioned

bl ock copol %rrer inclﬁge triblock copolyner of styrene and butadi ene (SBS)
and its hy oduct, which have 20 been known to find applications
in many fields due to their superiority in heat resistance and el asticity.
Recently, ol ef i nyefigkt @FBlyenet Y6iorsad aca)ga@iwﬁe%ro%nmm@@ £hlufditot BlRkHy# ene
or propyl ene have been intensively ed for their use. Mre

speci f i cal ksgmangngf mm:a;mgtlgntﬁawéh déf@nem ehiregedstias feamplony agothpr. gt tehilsto

el astoners.in various field for uses .f

substit uti RY FBFFLSHEPIS 11%1@031 §Opq ngrsb?rdpggmrrﬁk(lendrsw{)lreg&/% fopedie nFﬂeat

resi st amce eRdmpibethe beddkncopbBaied MRilySconssHie batl eNFufe elhaibeblablaqraelesd rRge to
adopt a bl ock copol ymer t el ast.oner in lieu of conventional _random

copol ymer - baﬂ’e@pwe@f "hard g@ﬂcﬂ%@ih’(ﬁéb]@Cks gafeae o @pebard seanenfs harfbhys
copol yner) d i par e
b1 ook copor ey fsebtsBf 182 RR S5ARE, HBHRE0 Shon i Bleclir FUGER, B

t hrough a iiba[mbsist@r[d&p&gether W2 Gpedi fiCally/ imw&&i;ﬂ}@ﬂﬁﬁ&iay&m&‘{tmty

The present description provides olefin block copaglymers havi ngfeilnharhced

heat resi sehAdempsraissicavltte ol Mehy bardng gliss éqaasgv I itgppesayre € s0

pr ocessabi {8y B Hedt NRLisRhce BAGHSE He39dd BofRh

enbodi §rrgnt géé‘ﬂtnhgéﬁgr%ggfri@gggsdgrl gn?on |g prolw %ed an ol efel@g bl gck (():v(gp%l ymer
conpri si ng tierpbplestid tyhofiotbiuotk sheyr regnentespeteaitre chigher denetlioyl emdting
propyl ene repeat.i ng units and a-olefin repeating units at different nole
fractions f?"g‘?ﬁl ¥ anot her, wherein the bl ock copol yner shows peaks at the

20 of about 21. %e‘élf@nelxa%qﬂe@@ptth@%f&@ménﬁdhea Mfo@le c@ﬁ&?ﬁe%jﬁ@ﬁd@kﬁﬁlb@l@tl on

(WAXD) pattern and the peak area ratio as defined eak area at

about 21. 5@015)1y1(1t=Ith mmneaméépusadlqlbdﬁBSI3n¢otssl)ydmen@tedrmr uchavhlalbchaye 3.0,

f f fr h
WD Pt e ket i ppfcdiad i nafb ioREME B gt inientiepisiontd um
(FWHM val ugd elastidig. peak shown at 21.50.5 can be at | east about 0. 45,

Recently, olefin elastomers such as copolymers of a-olefins with ethylene or
propylene have been intensively studied for their use. More specifically, many attempts
have been reviewed to employ such olefin elastomers in various fields, for example, in

25  different uses for substituting for rubber materials. In a bid to make improvements on
heat resistance of the olefin elastomers, some attempts have also been made to adopt a
block copolymer type elastomer in lieu of conventional random copolymer-based olefin
elastomers (e.g., an ethylene-a-olefin random copolymer). Moreover, various
approaches have come under review to prepare block copolymer type olefin elastomers

30  with excellent processability through a simple process.'
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15f or exanple from about 0.45 to 0.60, or from about 0.49 to O0.55. In
addition, the olefin block copolyner may have a degree of crystallization
from abolWO201%190280% as cal cul ated fromthe rati o of th@CTHROEIDGE peak
area to the pattern area in the WAXD pattern, and the bl ock copol ynmer may
al so have a crystallization tenperature (Tc) of 95 to 120C. The olefin

bl ock copol yner nmay have a 20 nelting tenperature (Tn) of about 110 to :
135C. MSC pattern, the olefin block copolymer nmay al so show a
first peak ing tenperature (Tn) of about 110 to 135C, and
optionally a secnfthroakdétrigidreprpeidasd olefin $i dckebpsilymiefsavidpadnhahcddieaf i r st
peak, for exanple at a tenperature of 40 to 105C, and the first and the
second peakesissace & gonangieravitl sreotgninglasgicity aad peeqessabilitp b ProdueHqne a|
Formula 1] Q.< ARLCAL + A2) <1 in Mathematical Formula 1, Al and A2
repr esent Me%reds of the first and the second peaks, respectively.
Furthers the ol eA¢dordihg ek at @ptlodimeent adthe ipsdsntadastriptin is\provided as lodefor
segnents 30 that conprise a hard segnent conprising first nole fraction
of a-ol ef i Alogk cepRiNnPREPIRTISING ARYralTE 8F blogkythesiBmeRfhiat spmprise €BUERRIOTDI e

fraction of a-nlefinic | NG H ' . | act i bei ng
hi gher t o BB RAE g GRREAID 0ot %ﬁe%“}gguﬁr‘g?é??%&ome%&‘%é roth
2012/ 10257 dR€Addti2012/ 000631 the nmol e fraction of the a-olefin repeating

units contained in the entire bl ock copolyner can |je pe e first
nmol e fraction an‘?ﬂhetr_ﬁ‘@ hed ?ﬁ?PB"?‘irasg]PWSrPeaﬂs at Hl"’thﬁr Pﬁé‘i[’(\,’,\‘ﬁfﬂeg%'sef? bl ock
copol yigr BBdut @3R! 536n 20wRR- & Qhy tiTadfnd(WAKIDNSattef 8P tROpeaR| e the
soft segnents, and the hard segnents may have a 5 higher val ue than the

sof t segnmemntt® asnlefinedisy Ghe peaklaseasat abonet 2d Han0aCd/Ethe peakcarematrapont e Grb®’ of
crystallization densi nd_a lting.te re. fin
bl ock copo f%f}?erpb?fgth%% é)lll% %Q d%éﬁé%prﬁ%a{fmg%%?tﬁgg Eog%gu?r fegm tagoﬁgh;n%? ICH‘V?‘of

et hyl ene or propyl ®Bewneds§latteg oNishich 81REnabl16ETROPUIGCR AL wadthaatOhaaf i n
repeating units, and r@% have a density of about 0.85 g/cnB8 to 0.92 g/cnB.

. 0 g
I n addi ti omaxigumn{EWHM ivalus|afdhe pegkothpmiarat Pd $548). SRedag he atveashgeowrdtcul ar
wei ght . of Q 0 o ' b dty index is between
2.5 an(IjéJG. ﬁge%m%k%%?é?%‘g 0t§08$ﬁ%9 ’:an%&l[ﬁg ?rb%oﬁl?g%gf &?ﬁé%jr esent description
i s al so provi dednadqiditiosf ithe ble€ifikbleskpadpoignercmaphiase aglegrael off alysthlizadod! ocks
or segnents that conprise ethylene or propyl ene_ repeati Bg units and

a-ol ef i n r &pEntbayy 10dr30%as gpleplatedfro dhe gtio ef thesry$aling Reakhaiea s ei n
i DSC f i 1 0
Its pa}ga@éra a?rP W e W&%Dgggtterﬂ,t aftd "Rkt b0k t&g@@pﬁg&g% gé@r Hafe 110 to

135C, and optionally a secon at a tenperatur om t hat of
the first poatallization exgrepdteredl,)t98npdR2atGrhealeftOblpck ¢GHBMemday havefd r st

o0, s eeon peks Bt LS BLIGTRL GebJormia T as Tollowe:
'r:g;g‘él: ?i \%él i‘l ang iR2DSERRSANhel JISHRDRRR cBholiMer flaf Alsohdwt Hfirss peANst Peaks,
melting temperature (Ty,) of about 110 to 135°C, and optionally a second peak at a
temperature different from that of the first peak, for example at a temperature of 40 to
105°C, and the first and the second peaks satisfy Mathematical Formula 1 as follows:
25 [Mathematical Formula 1] |
0<A2/(A1+A2)<1
in Mathematical Formula 1, A1 and A2 represent the areas of the first and the
second peaks, respectively.
Further, the olefin block copolymer comprises a plurality of blocks or segments
30 that comprise a hard segment comprising a first mole fraction of a-olefinic repeating

units and a soft segment comprising a second mole fraction of a-olefinic repeating units,

with the second mole fraction being higher than the first mole fraction. In this regard,
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Accordi ng to another enbodi nents of the present description is also

provi ded a production nethod of olefin block copol ynmers. Such production
met hod cOWNPr20B&25725 copol yneri zi ng a-ol efins with et hyPER&KR2O12406¢3¢| ene at
a tenperature of 70 to 150C in the presence of a catal yst conposition
conprising a netall ocene catalyst having a Goup IV transition netal and a
Lew s base functional group and a co-catalyst having a Lewis acid el enent

et al | ocenteep terosiie A AN A TS BREeaTbE Rk PR eREBE 'S

base funct bﬁﬂl@ébaﬁv@étpth@fﬂﬂsttnﬁlﬂelﬁ@%cﬁu #fli tHe sdconi@iold fhdoan aci d- base bond and
a second state wherein the netall ocene catal yst and the cocatal yst has no

interaction WO Euthey, 1the stefpchiokkxopolyowo vay @%@p@we?-%@énnol%@fﬁhe e i rst
state, the gﬁ%’e‘ﬁ% N 5T Ro ;0'/0& ﬁ% Sff N %ﬁ&%‘% %&%”?eg?rge X%& rfbﬁg f he

organi ¢ fuRctional group of ‘coca o rhteraction w

I n the prodightt alueBhdiOthe idﬁese"gmﬁnw‘ imterme bfas laasione oharacmistie aﬁiong@as'[
one selected fromthe group consisting of 1-butene, 1-pentene, 4-nethyl-
- pent ene, iegf%@&‘é'ﬁ%alhlatk%‘p@ demsitysandcy @ﬁ’é‘ngi"‘@%@%’* 1- undecene,

1- dodecene, me}{ gﬁﬁ?ﬁjcﬁ]cogwg%glﬁgﬁfb@@qb%vé n@;&?‘%@ﬁlgme aboy £ R oA

t he productlon copoly neta ocene
cat al yst mmpol%oofethglena ofgrapyl@eerepeatmgpanitsdaraf a@hmmnmg amoumubdfaa-blefind t he

cocatal yst may. conprise a c ound of m ca Aul 105 [.Chemi cal
For mul a 1] TePeatiREyaits, ﬁ%@mﬁli‘n& a genSFtM Ogglgﬂ‘l‘tc%{; ?2 9% ZRp’- EIB aag]*floﬁr e the
same Wi h e Sefid %i&:ﬁtco‘bf)@me?%‘é@ a%ggm @P%e%@lebﬁ%%@?@? LYo ltySloRoeRN. a

hal ogen, kyl “group, kenyl group, a Co6 - C20 aryl
group, a 03 OO0,0QO a:ldkgslp@igdhspgrsdumdeanshe@?enZ@md@r yl al kyl 15 group,

respectively, L |s a,strai ht Of opr anc chai n ene oup, D
o0 YOS or AfieRgite [Pt RbedhBRR G st SeacringiR i WP RSB

group, a 081eﬁnca8clalc5§dlylhel%&upns1ﬁg aap166a1ny G?Qﬂ@dl&loxgﬁégﬁ{éntsﬁthhs cmﬁgz@gen a
hal ogen, a Cl - group C20 al kenyl group 0 ar

group, a Cethyleczmrairnwlmwrepgatmgoumss axl o-atelin mwahm&ymtsgﬂbdﬁferqﬁ@ztms czo

net or ohfy1 Trouf S Rsretts HSTF SRR B4 pBIOHR B8l lboate o

a heter ocy(:r,g deqerrtb sssf@ Rhd bp@@fallyfacﬁec@itﬁpﬁak%t aaeﬁlpetetut@dleﬁegdm ﬁﬂﬁmhaf ed
het erocycl e _such as peridi nyl or pyrrolydiny a Goup

transiti onohgteafirst Riakarf@lf secamaple af R CRIRRRRTIRE 1of 4(9rt°d195tfb ér anft Iﬂ?‘i’r@fﬁ aad Iﬁh"ot her,
and are 'gg@c%ﬁ@:gg lsX R QIR RicaPE rnula 290! group, a C2 - C20 al kenyl

group, ary roup, a nitro group, an am do 25group, a Cl - C20
al kyl si | y[Mgtonatical Edrmula2l] al koxy group, or a Co - C20 sul fonate group,
WO 201%(/) 102571PC0T/§|1<5%(9A]12-/F %%99311
in Mathematical Formula 1, A1 and A2 represent the areas of the first and the
second peaks, respectively.
According to another embodiments of the present description is also provided a
production method of olefin block copolymers. Such production method comprises:

25 cdpolymerizing a-olefins with ethylene or propylene at a temperature of 70 to
150°C in the presence of a catalyst composition comprising a metallocene catalyst
having a Group IV transition metal and a Lewis base functional group and a co-catalyst
having a Lewis acid element and an organic functional group, and there occur
alternatively between the metallocene catalyst and the cocatalyst a first state wherein the

30 Lewis base functional group and the Lewis acid element form an acid-base bond and a

second state wherein the metallocene catalyst and the cocatalyst has no interaction



respectively. [Chem cal Fornmula 31 -[Al(R18)-0], - I n Chem cal
Formula 3, R1 8s are the sane with or different fromeach other, 5 and are
i ndependeén0OI29120025M0 C20 hydrocarbon; or C to C20 hydr ®€CaMRN12500b63 i t ut ed
with a halogen; and n is an integer of at |east two. I n accordance
with the present description, there can be provided ol efin block copol yners
havi ng enhanced heat resistance in conjunction with excellent elasticity

and procesgabiljt and. a_.pr rarian th her.eof In.particular, such
o1 et P br oBierensiisSto Rifisk R SERE it ik R, MAGEAS vt BT bt ke loei
Wi th usi ngcaalgbtandithd &@aﬁatfa{di%hal_s%éﬁ;e@ﬂ cocatalyst A B@Sradtidalwith Saehlptkef in
bl ock copol ynér can greatly contribute to conmercialization of the olefin

el astomers t hat larthe prpsleetion methodetiie a-eksfistused es angongnier ioae bgrad frast pres

t hereof and K it possible for.su | efin €] oner roperly
1neubet i tusdfrtd from BE R St b ShATR S Reld)- PRl LY, o
OF THE HRAWENGS, 1-heptenk] G-ocleries 1adsveByy $hmdedtie! hedodbedaepatfearhdecond, alned

fromthe experinental exanple as to the olefin block copol yners of the
exanpl es i RexadReraei AWnl-iiPeHea heat resistant ol efin el astomer (the

et hyl ene- a- ol efif)j I o] y. 18- : 0 rmandom
copol yner of t heﬁuﬁlﬁga%ﬁge&@%&nﬁ%ﬁa@@LwL‘fé%@%‘?‘i%%"%ﬁ the’
EMBODI EMVENif8tallocene ¢tdedlgstnady eomptifea ahetblioveid ocipowpbbfy Chemavat Hochulg 1t o

enbodi ments of the present description and e production nethod thereof
will be exm%th%acqtﬂwtm}h@mm@ﬁaiqompﬂs%%@?emlﬁ & iments are

presentgd h%mﬁfﬁfﬁ tthhMsiration and the scope of the 25invention is not
Iim'teg t her eby. l\/b(r)eoverf] it is apparent to a person of ordinary skill in
the art that the egbodi'meR

entire specificatioh

s ray be nodified in many ways. : In the
t=¢rns are defined as follows unless they are
particul arly staF 6 In the entire specification, the
term"(olefin) b refers to a 30 copol yneri zed pol yner of

et hyl ene or propyl ere wift N arsol efi ns, wherein it conprises a WO

2012/ 102571PCT/ KR20126000631xpl urality of repeating unit bl ocks or segnents
that are distinguiashabt’@ fyom one another as they differ in at |east one of
their physical or chem cal/ pgeperties; for exanple, the content (nole
fraction) of the repgativg uhits derived fromethyl ene (or propyl ene) and
the a-ol efins, raspe Qgﬁ a-rlegree of crystallization, a density, or a
melting 5 tenperatur ' A plurality of such blocks or segnents can
conprise, for exanphe,\ethyl et or propyl ene repeating units and a-ol efin
repeating units, but cB8Rpfi‘se each of the repeating units at different
contents (nol e fmaChdémiasl) Férfrmita ONR1a0 R Hesre tBy swdy with anddfeaenylfeym @ach
plurality of the blocks or the segnents nmay conprise a_hard segnent of a 10
hard cryst 8therf@dmre dpdepengsnilyihygrogen) %hﬁlﬁgﬂata@l fiCoe @llﬂ‘&g@% acti of2and a

soft seg msgfke§‘,1 rﬁqgﬁlpfat C ??l ast %1121 %Or g,ka e9 méfzgf élk?lgr}fl‘;%?&ﬁ’t iof‘ﬁ.(f’}t- @zosa‘r?@ali{?lh mol e

fraction bern ér than't t nmole’fractio I'n this rega e
first mdl egfavactespattively, be 4 sivaight tohbranthe dmieCf r Gatalloplersf grolye RAisolCef 4 n

repeating units nmeasured for the entire block capol r, whilet
Cebond ol S o ab{RbnVREP DA i3 HHETEA TR B (S 1 Lot EROh Iy R et OFef i n
' alkenyl group, or a Cg - Cy aryl group, A is hydrogen, a halogen, a C; - Cy alkyl group,

a C; - Cy alkenyl group, a Cg - Cy aryl group, a C; - Cypalkylaryl group, a C7 - Cy
arylalkyl group, a C, - Cyo alkoxy alkyl group, a C, - Cy heterocyclic alkyl group, or a
20 Cs - Cy heteroaryl group, and when the D is -N(R)-, R can be linked with A to form a
heterocycle comprising nitrogen, for example, a five to eight membered heterocycle
such as piperidinyl or pyrrolydinyl moiety, M is a Group IV transition metal, X1 and X2
are the same with or different from each other, and are independently a halogen, a C; -
Cy alkyl group, a C; - Cy alkenyl group, a Ce - Cy aryl group, a nitro group, an amido
25  group, a C; - Cy alkyl silyl group, a C; - Cyg alkoxy group, or a Cq - Cy sulfonate group,
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15 repeating units as nmeasured for the entire bl ock copol yner. In
addition, a plurality of the blocks and the segnents nmay be distingui shed
from eachwothey102371t erms of at | east one of ot her propePCIra&R28PHM0EE a
degree of crystallization, a density, and a nelting point. For exanple, in
conparison wth the soft segnent of the soft elastic block, the hard
segnent of the hard crystalline block may 20 have a highef value in terns
of at | east qﬁﬁ qt two characteristics of the degree of crystallization,
t he densit {FPENY®Phe nmelting tenperature. Besi des the mole fractions
of the et hﬁmcgmwﬂﬂxlﬁne repeating units and of a-olefin repeating
units, the degree of crystallization, the density, and the nelting
t enper at ur e, the{bKBiﬁhgbrock copol ymers of the embodi ment dlsclosed herein
can al so 25 be def tal t WAXD
GBI DEFUR 21 - Q% Y S LL L RIURACRThGE Ripd, W

pattern or the I ’be ex ow in

such enbodhie bie, 1nﬁé1ﬁn@érﬁlfyl 01 hbd a2k I@ﬂmﬂawmr ofm@yl toaraey hﬁﬁo@arlpxtmsﬁstltuyed)f

bl ocks or sgq%mants that conprise the ethylene or propylene repeating units
and the a- "aherhalpgeppangdin ignineed ofet ¥asttePent nole fractions from one
anot her. Further ¥ WRrel Sn HRUrGGHE! bEGH Hl&:kt hat
its wide angl e “ragg&ﬁ @fef\gltlg}?fogpr?ﬁxéﬁ&ﬁgﬁ{)e?ﬁ rsehol\}vs Sd'@ﬁs at the 20 of
about 21. 56opmlynelsaboup eBBancd heamebistiree mleackrljamc&@n th excellent elasticity and

2012/ 102571PCT/ 012/ 000631 rati o as eak at, .about
21.5+0.5)/ P{%ssségﬁw 922 RTeRARAN Faet 1??96@'3“?% ﬂ\B/ %“1 TheeA HIEn D6
In such,enp ﬁﬁ&rssoantg@p%[ﬁfédnﬂ{%%k sﬁﬂﬂ@lp‘ﬂ;&'és isfepP eiRR 8fhgf & Qiplified

copol yneri zation of ethylene or propylene with an a-ol efin, and corrprl ses
repeati ng Batalysttsystéar i ved therefrom and the a-olefin repeating units

derived fromthe, a-ol.efiin nmake it sible for the pol 0

excel l ent el astlé?('tofflmgly’ SUCF ;ﬂ-ﬁf?@%k B(é%iﬂgg %quyl ncoﬁlft}’\% to
copol yner ksmpleRRAIAHPYf the biginSldsbonders eathitst @’iﬁﬁ@ﬁba&%gﬁfﬂtdtdcebﬁd desigy | bed
herein below, it may conprise a plurality of blocks or segnents that

conpri se tn@pettwyltberéomncbmﬁw dh@osshjedor syclumiefin glastomses ko bearpperind
repeati ng dif l. ti rom each other. For exanple,

t he bl Q (S,u s fute formbfb%{%g{engﬁlﬁflﬁgnag%()fgiglsd;sgnents of the hard crystalline
bl ocks corrpr|S| ng a first nole fraction of the a-olefin repeating units and
the soft SBRIEFBESCRIPETIONOFdIHEDRAWINGSs conprising a second nole
fraction of the a-olefin repeating units with the second nole fraction

bei hi gh th first le f t hi |l e f t
of 12 the e of eftlf AasantisgTams HeavATR Fal s ardeibid Fow (e sReeBEtRl s
can have ae?(zﬁ‘ﬁ}%l@ ab Yo Bk &@ﬁ%ﬁd@ktﬁﬁofyhfeﬁ ofMe@xhmlek i Romparidonew HIE aaiedt erI e

fraction. her words, the first "'nole fraction can be | ower than the
mol e fract re:srstfmt oteffie clastriregri (ﬁle@l@émq mqumm blogs cepglynend aad thegthylpee-ent i r e

bl ock {i be hi gh th th |
frggti gﬁp ye?‘ﬁéé‘éd,\g? ‘é‘?ﬂoﬁry‘? g‘ﬁ ??&Rfﬁ?etivgreggmgge?cgﬁgt eg flo? teLe eﬁ[]l reeblmc))cﬁ

20 copol yner. As such, the ol efin block copolyner of the enbodi nent
conpri ses PEFANAD DESCRIFTICNS OF THERMBODIEMENESND| e, because it
i ncludes a hard segnent of a hard crystalline block with a higher nole

fraction of the gtRyhaBe tBE NERPIGKE cbpRGREI RABcdidingSto EMBodihRak 60PN yrrer
according to the enbodi nent may show a nelting 25 tenperature as hi h1
Q%‘E ting

about 110 presdaiBsicscripiontand g nr@dwommqﬁh%ﬂbs@pf wilbbe explgiges! indugtherd
t t hi gher t t hat | | i
LeTer 11 1 S SO R R 8 Mol e pRR e o

may show ephantadishRalintieditlsdrédic 81drsoad mpwap@mnmtmpetrm @f @dinatisskyH known
ol efin el astonmers such as a random copol yner of ethylene and an a-ol efin,
and it BOC%%@éﬂﬁﬁ\?@baﬁi\m@%@émﬁé?ﬁmPé\f@ﬂl%fnaéVéi‘?B’Pm ty as an el astoner

even at a hi gherptgmgral $PeEification, some terms are defined as follows unless they are

particularly stated otherwise.
In the entire specification, the term “(olefin) block copolymer” refers to a

30  copolymerized polymer of ethylene or propylene with a-olefins, wherein it comprises a
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WO 2012/ 102571PCT/ KR2012/ 000631 A plurality of the blocks or the
segnents being contained in the block copolyner of the enbodi nent, for
exanpl e, WheirRaWZd74egnents and the soft segnents can beP@r8<R20110863¢d fr om
each other by one or nore of other characteristics such as a degree of
crystallization, a density, or a nelting tenperature. For exanple, the hard
5 segnent of the hard crystalline block conprising a higher nole fraction

f th h | i i . . i '
Peast “one Ehini BErPeriE GREVRERGE BB elf i AR Rolt AR ond Talifel " e
nel ting pohs&"ihe?raﬂﬁeﬁiheat hédsEond Bf GRIFpMybisaNoréHethidd prRitiess Ggraxamply, thde

soft elastic block conprising a relatively higher nole fraction of the
a-ol ef i n. Tntentfmpldiaction) pbiherersasiog uniaderivrd fiem ethydeneelat srapyleachand gher

d f 10 | 1] I ah, ! i zed
andl or ol abth ProfEhly SRelify 3 Bel Rl RoNaBERIE S e Fo ORI 1S

each blgcktieipesfgieent and characterizing the sane. As such, the bl ock

copol ymer of the enbodi nent conprises a plurality of blocks or segnents
havi ng di f f er entA plapaytafedch blegks psegments 430 eBiRTis%der peaeplpesthylgee or

resi stance_j ] i gn. M t oJ=is i Gl Ly e h ck
copol yrer B%O%Ir:eggeﬁséﬂ %a&ilélgs% ¢ g%(gqngﬁlf ishcln(call e? ﬁ%fn 0 %{ltsélﬁggu c igl (L):cfka,c}ltﬁfe?ila%y
showi ng exespehteny umitsasttdiffedeyt c@eaitsd énplesfrantions)hfrorh| oekanotol Byrevaycafngr i ses
t he hard segnent of_ crystallipne blocks having a high neltin oint, it

woul d not  FEEEPIE & RIVEAIE IO She DIEF o1 1R GERIRRLY it OTREiFEeh BT SESPEYAes ¢ he
high nmghti Egrdt&\yg%ﬁﬁé ok chRFREiAE B Minstah g RLQhKe FARRSY RS a SHTBEnRRNbPI t
excel | ent heat Tesistance. Furthernore, the block copol ymer of the

f or egoi ng enbbdlasenblockgomprising nidefenscat pseedndi meledtagtion being sighesthdatthmed by

a certain wde-angle X-r diffractio WAXD). pattern hese.crystalline
char act er i gﬁqégglﬁ%cﬂgn'd@tg}srﬁeﬁg ’Eﬂf ﬁﬁé%ﬁagtéﬂ 8%%\%%‘?% ‘Ra‘?)rﬁ 3 B]&L s are
shown at thgcidh of tiRPeleffil réplatingdifitsaRp HieadiFed PordthéSentidd hlddkeEcdpoBlnet] ea
ratio defined by (the peak area at about 21.50.5)/(the peak area at about
23.70.5) i whilpdhe s&ond gnole deastion grayekahisher thapdhe molo fragtion of thy aghefin 1. 5
to 2.7 ln thjs. regar t f k can be obtained b

carryi F\% o] ?Peaté%%n\}{&aa |e%§urg\nd {%qﬁee%{ﬁggP R)tc lé%glgggﬁﬁ%gak shown in the V\AX)[/)
pattern, and thenpeidiion asplualityoof tie bleclabiml thedepmensimayrbe Hivinguahedg
range of the WAXD pattern can he 30 limted within the range of ,the 20 from

about 11 t &o85 eaqy prhef Ha QEXDOp At tleash Wi Hgoten eSS nuchoRs a4a81s5eak, one
can carry LON W sl ngd i .t WS

Fundanent ot Sul BRABYY Qo sl indlifl BolaE ok Bearopli I 1@niphribtl RO KRG ot
2012/ 10257 s&aienkR2 @i 6T OhBstc bloek athe dhact sepmudnt pEdlie bard drymallin¢ blwck may
backar Stind iR NSBEF 3o BT ShAS BFbGRaAT IVH HGHETBHS Pl S5 Che -
peaks showpgfaliAGork IOherRIPUind e ARt ARHAp&RRAKS, 23. 70.5, respectively, one
can designate the 20 of about 20 to 22 and about 22 to 24 as the 5 center
of each peak in BéndeS@RABIObr Ggeteoms arfi dheethylenoot prwytane skpeating ugits And b
"hoOhe bar Bt e SRS Pt BB 5P P RERGR R o b SRk AL S0,
what may beerhpnFethe slefih bRk RopsISHers Of the RenbdtinhanRiNcicRee defeDedredls 1N
the WAXD pattern is that there are orthorhonbic (110) and (200) crystalline
10 r egRons be |definediby i wystaling charagterigiicaldetprminedy & WA paera amitha lisout
3.0, it may.be expec . for each of the orthorhonbic
(110) and M’ﬂ)‘gl)W%éf%eséxg’?ﬁlﬁggr@erlge‘g?noﬁgﬁ{\g\g@%ﬁbe within a certain range.

As such, the Dbl ogksuehpaibpdinendf the tefanblodk repdlymsr afagr@aipeise zeglutahity bt as
determ ned by the WAXD pattern, .it_has certain crystalline charagteri stics

such as t h&loeks gF segspds Bt eomapidte the CHENRRECT (PIORY eGP EE) Wit \7aE 4RY Pne
regi ons angletﬁlﬂé‘éﬁ a‘fi%%%rngg L{ & efe?lghﬂﬂéfrgﬁﬁoﬂs fRim Bn€ hdtAeN FuAhdrOsuch olefin

t her ebet ween.  SUch ock” copol yner may have a hi gher degree of

cryst aBbi zatdcknedpbhymer is athdraotetiapd iy rtigat itma wiidey asgls | Xarbyadifimotsont YWAXIA) such

a high degree of crystallizatjo an Qe indi cated crystallization

t enper at ur Qa‘(teFE)Sh%‘f’g/P s gt é‘@l@eé’g 6E?Vr?ar5.ioF5§ ran@é%qb%?,ﬂﬂé %‘Idgth% p‘f:%p%f’%/rrer
has a crystallization 20 tenperature as high as about 95 to 120C, or about
100 to 115C, or about 102 to 110 C. Therefore, the bl ock copol yner of the
enbodi ment is characterized by the highglegree of crystallization as
inferred fromthe aforenenti oned WAXD pattern, thereby exhibiting excellent
heat resistance. In addition, the bl ock copol yner of the enbodi nent
exhibits a high 25 crystallization tenperature and unique crystalline
characteristics defined by their WAXD pattern including the peaks at
certain positions and the peak area ratio therebetween. Accordingly, the

Y b1 I Y . oy -, =



30 processability and noldability into a product. In particular, the
crystalline characteristics of the enbodi nent as defined by the position of
certai n peaRe2a@dsMmhe rati o of the peak areas in the af 8C&EARwI12N9861\WAXD
pattern are novel ones of the block WD 2012/102571PCT/ KR2012/ 000631
copolymer newly discovered in the present description. The bl ock copol yner
of the enbodi nent having such novel crystalline characteristics nay undergo

a nore rapid crystallization, after el I and it b, sed
nore qui ckfé\?‘ota(% dﬁﬁ’\}eéJ l@ﬁ(@é"l peakeriolt & %‘ftlr}'?tsl%% ISﬁ?gthgp%aﬁ(oaéﬁ%%t?a%%&cﬁi\%fﬁ be
proved by tdhe heleltp suexanpl es. In the WAXD pattern of the bl ock
copol yner of the enbodi nent, the full wdth at half maxi num (FWHM val ue
for the peak shdwnsach agiobadimentso. the nalefipe bleskutcopolymesr inipyReared f Hpm
exanpl.e, about 0, 45 . : r t . o4t hi -t he
FWHM val uec?pc?ﬁyné%rclﬁ?u%lgé)g egn g’%e%eorirtg gﬁlr%geng@thb% gsoﬁ’%‘bn’ fﬁdaérggg) r%ﬁ%gertp I %th&gc])f t he
Br uker £VAupito@aal tiRyefray, £id thdoteilepeating unitd derived fida s @-oldim mdV

val ue of 10 the peak shown at about 21.50.5, one may set the peak nmeasuring
range fronitagsublefer the polymer ta howesysellgnd glagksihd use the function of such
val e of the bl AneodiN bR sith G BRIk SOBAGHIR RRPired by wingMtp A1
0.45, may caelystadysterhatwillie daedibesiionein dtloahdunay torbpris hplsrality of bivkke! y

broad 15 shape and there are n rt horhonmbj c (110). crystalline regi ons
cor t e pondPRGETTiah EaRpTite Beclhdenss SLAREKIcas ohealng HURt g i oo
resul t g Cafby@éﬁ% Pﬁiftiﬁf:tdit%?érﬁuﬁofer ¥adtfinl frOR GAA! BBELTFH LGmpl, thBoiehefin
bl ock copol ynmer of the enb I

odi ment. The bl ock copol yner of this enmbodi ment
havi ng suchomilymsé¢anhy nemptiserthe herdi sginests wh yheshaydvcrystadlineriaeckseadmprising a

rocessabi it n | dabjility into roduct. in conjunctio i th excel | ent
D0 heat - reSri e Boctin A ¢-alarintebsrrRanDy Gk sEEroamT e ph e oSS
enmbodi ment bl&ﬁ@c&ﬁﬂﬂ%@&c@h@ﬁfo& PR oF BROL-VIBER rEftatih @ OnitPwith @le debénd
condition that the F value is at |east about 0.45 conFrlses many of

rel ati vel ynode factipmbeing higles thanghe fisst anle fiiaetione ¥t tigegfhefragle dkaction of
crystalling cha teristics.fr. . C I i .
When b ]J’ ng eo?ﬁ?!f?’lgldr e%ea?ﬁlgt%nétselﬁ %?%ﬁggo é??ﬁ?qg}égc% éo%pe(% Ilgﬁeq{rlpﬁgvﬁgw such
different Ringbysleah tie@rspmoRefradtivg, andhke bdooad ntde Gayticer. Iobtlchevoedd) it ment

can have a higher crystallization tenperature, excellent noldability into a
product, h&at mele figetacen belgwenthan thgmole fraction of theyy-pledin repgating vpit§kas

copol yrer f W i : hZation
From about S I3 b e I e R o b e 0%
as cal cul atled thy nidhe fraatianoofothe tohaefin ygiealihg neitpaatalarl@ed farghe eetipailods n
area in the WAXD pattern. At this tinme, deconvolution is carried out for
the pedks SPRPLYRE- amor phous region patterns in the WAXD pattern to

cal culate the argagf 1eARKNINE &HIyP of HntRRRALR ORI 2HIRRRR3 ¢
anor phous region pattern, and then'the degree of crystallization can be
cal cul at edbhckorodi segmieotsMViioh exxamipleal beEausauit aingludes faohdrdwssgneot ofxahpide,

each peak area.and the ttern are .he r phous regi ons,_can be.

bt ai hed byeBHCEPHG YLD RaeT i Hacki® £t Jf, SR & S BPRef onsing ng
the Fundangpial teapReRt &polynfdr a&REdag NtoOthd RtbadBidtk emay RO Br opelamg | n
this regard, specified nethods for calcul ati n% each peak area are t sane

e
as al r 8ady temqgsratireeas high anaboabdltar b5 Eneboph XS paliBEnor sheyt { hutp H%S?Qi | ed

expl anatiogs w Il he now om.tted. rder bt ai ] r of
t he anor phgh1 h raeSIeghn,g gerrln e?rlhté}edfegs Pi&ﬁgféﬁi%hg]tagd)qo@“gal%gu{aﬁsll%ﬁogvgg%‘%ﬁla
range to beo;}z(ﬂ?;ﬁblﬂ’ o, ethpidné hardc endlefinsof Atdoedinglyp thé higoekmuopbiyter r efyitinn

e

pattern in t lower part of 10 the crystalline peak) shown in this range
as an appr 6mbagimendmayathew sphwneed heat TRvigiance wr camparisen Svith Ay PravgEslyand
carry out t 1 ingl | 14l J ) :

cal cul ati Ogﬁ@?ﬂ%ﬁ%{gﬂ%ﬁ&%\é r%)?“ (%hag%cr ?@i({nglg?édzlgél%%gét}%%&?}ng\%ﬁﬁﬁxgm?gﬁ’%}dégt he
WAXD patdt ecin falso havec ahaéiceferthievplabf edastiaity sasofin tdiestanor premust raedigher and
the area O each peak may be defined within the 20 range of about 110 to
35. 15 [ Maf¥eRfE#Cal Fornul a 21 Degree of crystallization (% =

{(B+CQ)/ (A+B+O)} * 100 In Mathematical Fornmula 2, Ais, for exanple,
the area of the WAXD pattern corresponding to the anorphous region in the
20 range of about 110 to 35, for exanple, the area of the halo shown in the
20 range of about 11 to 35, and B is the area of the 20peak at about
21.50.5, and Cis the area of the peak at about 23.70.5. As such, the
bl ock copol yner of the enbodi nent has a degree of crystallization equal to
or higher than a certain |evel, thus showi ng an increased crystallization
tenperature such that the bl ock copol ynmer may undergo crystallization nore

I o o o o



30 In addition, the unique crystallization characteristics of the block
copol yner according to the enbodi nent can be confirnmed by certain

char act erwot202¢10281shown in the DSC pattern. For exanpl @CTAR2012/10061
copolymer has a first peak shown in the WD 2012/102571PCT/ KR2012/ 000631
melting tenperature range of 110 to 135C and a second peak as optionally
shown at a tenperature different fromthat of the first peak, wherein the
first peak and the .se pea sat Mat hemat i cal . For.mul

ol owa: [ et her T RNORGE rTf aPiopies B ShiskeNent B3 SBptaiida ™ ad ol

Mat hemat i cadpotfiéfubfahd enodiéht Aor eRhpiREtHe K@ sedbéfs ahd tHbesJﬂ §@neﬂ&ak and

t he second peak respectively In this regard, one may determ ne the

area of eae bredistingyished fmea:ewt ethembyhgnedt B0 Pigothersberastarisipnsuchrastahe
bl ock COpOccl)%%rrge E%%}s{alll?z% i8n b?%?ngltb'n Br faorglel?ﬁg Qergﬁg%mr@%r:@wﬁ%gec Yhahhfdg the

peak area base regar C measuri ng
I nstrunent segaient atthdmac &ystatine Wd(%ﬁip&dsﬁ(g a lh.lghler mdi‘le&'dﬂtlbm oftheatieylamn
designate as a base line the line connectin points within_the range of

about 20C ﬁlaEr@H}’lﬁFP Tepeatinggingts mayiave a drgherya ue%hﬁtdret one,chargeterisic 0f thener e

t he curve r one
can desi gn8 as a%bl:alggﬁtf ?‘hglet ﬁmﬁi’nqugqggﬁéiel\étaa?l H\éﬁ?f?vrlgé ?P({Jvlc(?]l?é Sgg}vﬁgl t he

| owest heathefsbﬁ\/yegméme)f\nhd sruﬂneladnxe bﬂ@dkg@anns&tgmﬁela?ﬂélyﬂnglm naoie filaetidro@d of
each peak. By co i e curve on the DSC patt

s 2" sacoMe ey Basdsve 1ot ) Taghe bl seaBens Haves BEhgr SuBe ¢

the line coRBGAihfich [WRNPELAESo st B Bé Qﬁﬁ*ﬁ&teﬁ%ﬁt aﬁd/awcmgélﬂ@d m,tahl "

t he range oiy about 20C based on the top of each peak. he bl ock

copol yner m‘etltokieoﬁrmbtaMngﬂ (ca)pay@@r faorrsspopdinig tﬁa}tadprbmk om segmentagnge of a
mel ting te ture ﬁt}f om about 110 to 135C, or from about 115 to 130C, and
t he second® §54BE& shown separately, or may appear in the range
from about 40 t%sl@l%ﬁ Qfie TIEY0 apRWm&Oott heOBEbWMitiRne chRpBsesSd pRAGlY oF Wi th
a smaller area than that of the first peak. Therefore, 1n the tenperature
range wher blonkée at Hegraerits apﬂear@fferéhfep@mﬂ@ét anch ghus givsan sheaw rxcelient heatheat

flow (for the r.eqgl C i I t he
hi ghesi vafeﬁleSta(r)1 € he® ﬁ@lél?p?‘{ gvvl\/{ (?u & ﬁf (r%{ehgtrlggf %qv\%x\églgllf h@gsbg%%ﬁggéé)elﬁératl ve
i s above zesfprikks thdwiiaRgmenf ofeRe fofpelaltic Hlocks thepebyvdhbeing dxeelas elakti¢iey. | S

determ ned_and a value for Mathematical Forpnula 1 may be obt a| ned. In the

bl ock copoPgsides, since plee blosk gppelymer coapyisgs fhe hgpd Wf@ﬁﬁf ceysfalling Marks 1 i s
at least a e a a ng..«f C £ about
ero to 0. Bvihe S AREBRIMRS BofghER houlior Rse RERPRMGel i SRR, THGHER B0

0. 38. teni}&rzﬁmerr,eadﬂee thenhighemeltiyg ttethpéramre Wawcaodieglyy s thectslodd coprdyrbtoc k
copol yner of the_ e {&rrent can be confirnmed by the fact that there

appear ¢$) Bﬁé%’é‘&!&eé?e Bt RGHEBSISIANCD 2012/ 102571PCT/ KR2012/ 000631 two peaks
in the DSC patt gfjiheaRbe! bR bRk oB6E 1‘y‘t‘lf‘e?rbft fie RehiR eAboditndtt iy have
certain range. The bl ock’ copol yner o he enbodi ment” with such uni que
crystalli nenlqharcayméhnestcharectmylcaai@nad rhyghecrert@nywaeﬂ -pgletX-oay ﬁefﬁpetrm ure

ennanced moNaRrs) PP oS bt SRR EC RO PO by SFLHV 30T

known ol ef Félte@lll amemmrfe- peaks are showh' tiad 26 efebdut 01 SdoSTadiBBMN 23. ‘Vﬂm?}5°0| efin
bl ock copol yner may conprise ethyl ene or propyl ene repeati nﬁ; units at a
¢

cont eng5 ( maddtherpeek jatra)rabe dafiend: be(he peaksargp pbgbant 2415605 °BGhe peakargppby or
about 85 t Oco py/ |ng
ni s, 1 he iR Tebsop B0 3R 1ieS LSl oPOG 12 2L Bk B0 £ 5RERY, 5

renmi ni ng cont erh (mrplrega‘rdiacﬁd Qrda of eaf:lorp@kaaaﬂ be abtaﬁredimlb}%(mfry&igoutlt 7- 20
nmol % or about 5-15 nol % Wen the bl ock copal y\?r}er of theLPHHbOdI
conpri ses SerORveluliph Withrasperida caeh pesk shown & the W s patirgnawdithe p¢ aé%ﬁw have
excel lent gl @SLChE Yot AR hre&,rsg{erﬁé aﬁwlﬁg gﬁ ettaft&t WAR@eg%erﬂraHyﬁeene
repeating units nmay be optimzed, enabling’t & pol ymer to have a

mel ti ngo polmﬁtedmdttmxﬁxelrhmetofhbate fresi ahoanbb’ toBSFUWuthelnq WiADhlatetn lmurg)l yner
of the enbqdi nent, copprise a hard se e fr of .about
20 10" 95 et Brindite FCh Btk CUBCAAY G SRR 56N POt R e B e oot
segment at uﬁn%%f@l’ﬁﬂ(ﬁ&eﬁ'&ll Patabidedr| (PR ?proi&ropﬁﬁim} §OPAY Pro@Fhni® e{‘btaﬁf
about 10 to 75 nol % or about 15 to 80 nmol% In this regard t he nol
fraction of the hard segnment can be cal gul ated by using



20 Time Domain NVR(TD NVR) equi pnent. Mre specifically, the TD NWR

equi pnent can be used to neasure a Free Induction Decay (FID) for a block
copol ynerweaw2ymd t he FI D nay be obtai ned as a funct PEl/KR20t2/0863and
intensity. In Mathematical Forrmula 3, one may change four constants of A,
B, T2fast, and T2sl Ow and derive a function having a graph nost simlar to
that of the FID function, through which the A B, T2fast, and T2s1l0w 25 of

the sanple_ may be.deternin Faor reference, the hard segnent e rapid
To* (St n- SPIEFLTLAEE0 PORR Bichins Fia PR SAEE dp OS ARHE o2F T M RS eRtrt
segnent a SiP¥IER filneRbM as RivAck@baxBivhen opérdng R BORASORogRR. I8 ddiftienef rom
Therefore, anong the values of A B, T2fast, and T2s10w determ ned in the

above, t heregaulingrthapegks whowanathéhed@fephiabedt 3d.5tRe° Tandbfabpwie 2RdFE-5Segnent
i.e., T2fast)  whil he l.ar.ger I b t.erin S T2 of
E he soft 55653%0 l\t(\/gf(yi’ .%ré‘% ,anl'ﬂ%gﬂa.te %E}%r%faﬁgbsoﬁlggoptﬁo%% Slrd ga,bggﬂ%g?r(g%cg?gﬁ ate

the const apéerdfanch Pedkog@hOTOPWS! froffagh aendLtout @etddyoitioh Methedirgtgment .
[ Mat hermatical Formula 3] = WD 2012/ 102571PCT/ KR2012/ Q00631 Intensity = A X
EXP( - Ti me/ limpfifing) toobgik thoxgrea of pash prak 10 Peak arsaniatia fayrpeosalulated Tropy a5t |
T2s10w t hr t L 5L gment (mol%9 = A/ (A+B) x 100 In

Mat hemat i Cgfégag%ar%agﬁg%dk?ﬁ%% gg‘gi ty and the tinme are the val ues derived 5
fromthe resul t sMofeovére whaDmap deyiafesred Masi thespreseacd Bf (Ispaforegmintione @woat i on

time) relaxatiaon for the hard segnment, and T2s10w.i s the pi n-spin

rel axat i onPeaksd} thee WeAAb Ritterbls picthersrare 995%%{11%@@#9&@?; %%&(Oiﬁawsaﬁ © the
constapss Aefi&fsMiNeddilYn,! fcd el hdal ABArAIRVE Ad oY@ iES P BY, it At Ee L O

t he content "of each segnent, representing the relative ratios of the hard
segnent andxpdetedstbitt ths ehmedance fesgeb tofted prthdbdmbiveitl Db med (2080 \ceystahmng a
plurality of . bl ock@ pr s%ﬂ)arrentr%.cont ained in the bl ock copolyner, the hard
segnent ma{FEERIOUYde WIHLY CPriRiN@Ngs| i ne segnent conprising a higher mol e

fraction of the gf Bydemge 8locR'@PYIyERE of IRE 3bDGImERL i chaldleditd mothkt segment
may refer to the soft elastic segiment conprising a higher nole fraction of

t he a- ol ef determeipediblyribe WHWAKD. patieen it hes. ¢areik cysieBing rebaragteristies seh @ditheent
i 15 th d t th t : I .
fracti ono, Predglsscy oL PyRERPRRl: AR, BRECRR) R ERTR fegfths 50 ke TRidiine

presence Ofedidift exihtat & REMEN raticOPREIbEIWash! Buch Blogcappilyrhérambe ey @higher and
enhanced heat resistance due to the presence of .the hard segnent. Further,

the bl ock degres ghemstgHizatien tapadrndam copglymer/kavingie sepitay dgnsitypaid suchp

0. 85glcnB 0 . u 864: t g/ cnB
Lo 0 91g/ c i Se SRy iz A0 Lnthe RBRAEH 1% S aRAOh i PR &

3, 000, 000, tler bidahutcogdlymer) For lex@atple)Othe bdlockboetiolpie0(Ast @ &GStalliabtion n
addi tion, the block copol yner S ecu| ar i ght _djstributi of . about
2.5 to2, bmRERRIHE 25 hash &F Booyt B_?B%ﬁ_@@.@re S 103 IPHe o Bkt s mr of
the enbodi RENtLGRRSURE HISRPEIHolRifer! SYCIhE AinhdiEntdis hitakieri O by 2Re HR4IECUI ar
wei ght distribution, and the I'tKe, it may have characteristics suitable for

an el ast ondegreext etystatlizatrer hamfeatd firoop thet dfemeptionasls WaoX Di pajterna ideretie
like. In part.LfiuI ar ”tghﬁli‘bl ock, copol yner of the enbodi nent has a relatively
hi gh | evel “OHiog kiR RS TRISIATAY di stribution of at |east 2.5, showing
excel | ent procesgahiditiby, thé a@glttécg)aly_lﬁéieobl&@keﬁ%@i&ﬁeﬁere)ﬁmrlaseﬁgh
a-olefin repeating units together 30 with the ethylene or propyl ene
repeat Ehg enistadlizaBoe Hempetasirg nande paige neysiailing  eharadisistiay df%ﬁp tiyhdhaini t
derived fr -plefins.such as, 1- ene, l--pne 9 4- | = - e,

L hexene, | IUAGE efutns S e pRCRE cotaf B A5l hC ek RENERS

1- t et r adec @iegebetween VB cROHA gl¥) 2thé BRSCk/ IpdliérOO0Mh3lembodiment may undergo a

more rapid crystallization after being melted in a melt process and thus enables a high
speed molding. Therefore, the block copolymer of the embodiment can have excellent
30 processability and moldability into a product. In particular, the crystalline
characteristics of the embodiment as defined by the position of certain peaks and the

ratio of the peak areas in the aforementioned WAXD pattern are novel ones of the block

9



hexadecene, or 1l-itocene. It can conprise the repeating units derived from
at |l east two nononers selected fromthe foregoing. The bl ock

copol ynmerwof20th82¥f or ement i oned enbodi nent may show exc@CTAR20E/®W8¢31city
due to the inclusion of the a-olefin repeating units and it may al so have 5
excel | ent heat resistance caused by well-defined bl ocks contained therein
and a higher degree of crystallization. In addition, the block copolyner of

t he enbodi nent can show.a hi gher .crystallization rature nevel
crystal | i n€R %{c‘?eeva?fﬁl?"8¥e‘§§t%rtﬁ? i’éﬁe%yaﬁsﬁ%pt\l%( %2@9 @? gi(spﬁ{elgrt SPpWei r
crystal | i ngmpbdmat Bivigd is6éh nd® dBysedkne OR@htamstico imdyhenduniodi migdtrapil abl e

to achieve a nore rapid crystallization when being subjected to a 10
nel ting prewselizaten tafigs being mslted, ngndpitoedis devprgressed deredayieldy o BFNE it s

processabi || t r gty i . fore,

t he bl ock (e:%cﬁgfl@%@%@ﬂgﬁégoeﬁgﬁcﬁeﬁl%wB% goslggrrg ﬂ?‘ﬁa&ﬁp‘?’m %Xt-gﬁlg’ﬁle%bn t he
field t® whi ch ghelid WAKBSanemIE tiky Hodppdgobymendd thé embddiment) cheaafilwidet i on
in arange of the fields i heat resistance. The_ bl ock copol yner of

the enbodi Al mayingn @W%ﬁ‘gﬂi@rlﬁg B¢ Rk owp afjqboptel 3103 By Petaouhi ch

el ast omer so3e: HERT ARRLLAMlenfholRh 45 MY EACLy aldieobORK) SOPU Hiheetl t e

enbodi nent fin plication in a variety of fields to which prior-art
el ast oner stheaWWHMidabat fop cheh ppak cadbe deefhmed byuesing ab hedar funotior ef/ e of

heat resisfance ch that rubber .material s. have been used | ead. Fo
oxampl o ¢ REkST B DRy et mat of i cxbos: anterp magssgns ERHRGI L ses
for fofgn Néhestak QHOwiR Lok 911506)58 00 ROMRALEShE heAOmehdttipk Mg BéRIdbahsS f or
vehi cl es such as bunpers or trimparts; packaging naterials, different

el ectri cal 20 trs23°ainitbe) ENgt prograins andawsg thé&urictite of slichereactomeasetedhel FWMEMs such
as shoe solﬁs {./tg]oth brus rins, flooring materials, or device grips; all
sorts of adfBEPyEs ceEWORUNE PRkassur e- sensi tive adhesive or a hot-rmelting

adhesi ve; hoses;TIRIOWPIND§8lue OF tiOblbSIE copolyrB@bfliRe 8RBbAigRnf, Ohi€H Rt least
different fields and uses. 25In addition, not only may the bl ock copol yner

of the enbalit@rtS°brayiindiratd bakthp peakashosvn at abawt HedH) Erltre @ glatinelythisead

pol yners, [resi I I Eql PP used
o Ay i or HEBE A 48 B pRl RuSnaBt CratFSphauRR psHs SRdpbhaig BR.
accordi ng penkanhd Rk afrpbitthnaet rebitivelyesmaleSTidse desultsi @ini alko irsflgutoiigied a
production nmethod of the olefin bl ock cqpolyner as described abgve. The

pr oduct i oncrystalinerrbaragteristcs of|the plefin thegk eanobimsre thagmeedipiers Fhelpdct i ng
et hyl ene o : 98- ' : : ' to
1506 it neoRAGRYE SRR B N R FRRAINTRIAALLRC: Floy SRRV maR

met al | ocenenlmatal psicedsahilinygaal @obdapility intoam prdduonimedsginctid® with excellent

2012/ 102571PCT/ KR2012/ 000631 and_.a _Lew s base functional. group and. a
cocat atyst NFAFFIRIAECL EVFGT ?i‘ﬂﬂ?ﬁh@r?g# %ﬂﬂag’é‘?f’r ?SlﬁﬁFE‘%P@H%f‘f’dﬁ%FtﬂéjlﬁBﬁ'p. I n
par ti cul ar oG b IBEIR Ei5i A8 ARNBAE nhéet BleadoARHRNI tBRGhE PWITRL valie 1N least

tenperature of the copolynmerizafion, the netallocene catalyst and the
cocat al yst alzoue GdS°ecamatrises imyanyi afhestativalyalatger stystellimeeregions end thereexlobits base

et onel B SRR e L R e bR ORge

cat al yst apéngh@nRcat alithSthe étRyleh€afdléMmt b3kt EopdlifterChddfg IsMch rdffedehi on
metal of netall ocene catal yst and the organic functional group of the

cocat al§ st crysipllimiespropervies.i teeblael icopolymer «f ethgemnbodppent £k havgy Bighelor
propyl ene n I -olefi I j .

copol yneri rzCTlg'tS @g%aflﬁp&#é) anrt%se’e‘lhxgghég’ft ’E?ﬂgiﬁglgy g{lt?/)s lﬁggﬁn%’olge%{ Ileeglrﬁ{agg?’rﬁlp fl glleng t he
cocat al ystliretd t he netal | ocene catal yst with such characteristics, it is
assunmed that due to the follow ng technol ogi cal reasons, the preparation of

the bl ock copol yerddgion the blask fopehime £ Hhe forasrmgesmbodimeniatngy | have e
catalyst h bbutO SrohD S5 85 258! 8 frdm AbeMeNt
while it cg%%?ggggmﬁgé&%s&%%gzdb{)%tncmtt??%’ Ogr (S)upg?lavi ng asr;’%ﬂnshar ed

el ectrai paéb to 2Bhasamlaldtethby thenatio gif theperystahine piealg aeay ethe pattemogenin or

sul fur. The c | yst bej ng.used together. conpri.ses Lewi s aci d el enent
Such as al 01 RABrBBrb A CRiSBIe SCOBRGNFHy MPEToE KT iohE edks AL thon
pairs and g Hhdadtdsidn ekl RA theOWAD pYR&GH t6841B8IatéSRE atels bich peak and

pol ymeri zation system these two types of the netall ocene catal yst 20 and
the cocatalyst nmay be in a first state yherein the Lewi s base functional
group and Lewis acid el enent nmake a Lew s aci d-base bond at the

pol yneri zation tenperature while the Goup IV transition netal and the
organi ¢ functional group of the cocatalyst do interaction with each other.
Additionally, the catalyst and the cocatal yst may be optionally in a second
state wherein no interaction occurs between the netallocene 25 catalyst and
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WO 2012/ 102571PCT/ KR2012/ 000631 Such energy gap may be easily
determ ned by a person of ordinary skill in the art with using Gaussi an
program iwoaoeapiriat i onal chem stry manner. In this re@@TAKR2012£008434t e
wherein the Lewi s aci d-base bond is made in the first state collectively
refers to not only the case where the Lewis base functional group and the
Lews acid elenent 5 are |inked together through a covalent bond or a

coordi natign haond, but also the se where h i.nteraction,thr h a
van der  vadnerig sckbr el ais SARE th ksl M OB HAF b Shiqufd
addi tion, bé®rdhgteMdiamRitital FamfalOnRs folldwsa sl txaipleRéaeh paaldaichandmigani ¢
functional group of the cocatal yst have interaction may refer to the case
wher e t hey patte agep phiher apperpbenspegipns £8n bst oRtpined by endugtmg desomeqlutigny| s
force or t 1 i J SO S8R i . r

situation \;\‘ﬁtgr%isﬁlggegﬁbé\?@rugﬁ:P?g%m%c@ﬁrs (ae \%@gkb%@%ﬁﬁgt(g gggﬁréga}:gggﬁlst
and t hes coBgildl YROPAS proygrame torids ségird spayifieéfméthéds foheakakeingleacie paak Lew s

aci d- base bond between the Lewi s base functjonal g]irlou and the Lewi s acid
el ement i sarpadee thr sameasalfeady seplamedtindhe 8Ratcaloy ¢ WARDnestisEs @ngitBre ¢ he
G oup |V tﬁ@@géilkﬂﬂ%ﬁﬁ%ﬁé vl bet fv QAR Gnf HAG! {oCORhinHHE YRHERAV S BF the

i nteraction t herebet ween. I'n this regard, en the netall ocene

cat al yst anntotpgheus oegival greet may elesignathethé i20sef shicat d,1° tthe3 5L easi & rangedtoblas e

bond and the interagtjon between the Goup |V transition.netal and th
organt o 1 EATBHLIG B IPHEIAL (o8 half § e ETBRDRAY S6 Ty PN & BedO¥E PBLARI ng
the cepgrakhJwiahnige Egapkh@wn ﬁrhﬁﬁﬁ?ah?% b@&?ﬂ%ﬁﬁhﬁw@é vile BRUNAKONRIIe FOr

this reason, in 20 t irst state, e ethylene or propyl ene nononmers may
have an easf the measessg tange rrmdgatralops teconvolptiop wlithraingle Hoe fitimg indbelsdnye t han
the relatively large, g-0lefi noner,. ,By cont.rast, ,when the netal.locene
catal yst afinie Crocdedight o frs RAREG weeaiatliedPe denEhuiietB A iai ng
t he centr alwARDBpatRhEFERRhlcAfatihE tha Rt 8680 tHeaindr¥idustegionRad el abd ¥el y
broader so that the Ia[’ge a-ol efin mononmer may have access to the catalyst
25 nore easidhypealmpythedefined withinghe 8¢ rangaoéaroudfl 1% 19e3%8- ol ef i n monomers can
be pol ri . sueh ifjg the netall ocene catal yst and the cocatal yst
as spe)({:?;ai gglel neﬁtécaggg{}lgﬂ%a es it possible to alternatively bring about
the first state Degred ofcrgsthilightton @Ont B+Qf(AtHBa-Y} Mylloene or propyl ene

nononers to be polynerized and the second state 30 causing a higher content
of the a-olefin lﬁd%a%m@n% Koamplgi 3 e iss {%rd@xaw?% the. aggr of the, & AKE PAteR) ock

copol yrer i ’ir;_lﬂﬁnﬁ] j i h oS
conpri si ngggﬁﬁépgﬁ&g?lg#ofhlea%ﬁr%acti gﬁégg(?pftnhqggg? %‘féér?ggﬂé‘?lﬁgrlog{/ﬁhg&?g% l'[ei ng
units and saof drea WOh2hbRY 4025710 PET 2KRERE D @008 ° sedhtrnd B orpe astang the

hi gher nole fraction . of the a-qQlefin repeating units n rticular, such
ol ef i n2BI 0@k PV&ériioc{alna@eé?&é‘B&Feéd’Q@%F %ﬁ?%@b%?%%bﬁ%gg simplified
catal yst system pg Emyihelb‘fédikgco@%lgzﬁﬁp bf gRteentoRlAdN Bhs & MEEBELE E&%tailﬁﬁﬂ&é}ﬂes

two types of transition netal. _mentioned above, such ol efin bl ock
copol ymer wayalatosor digher itkan wetdrtairs dexel,nids showing andinerehsedi erysfollightion

|1 h istics, | h duct i hod_of the. oth
enbod; ment SRR o P Re e comslme ard Radie Aheliafitn i Wikl To
150 C, or WemripuneBE (a handidRg Process. fﬂb@rémh?lé; wion €hd BlotRQopolyMer $4iCh

pol ynmeri zation tenperature, the energg threshold | ying between the first
and t hé5seatshigd sndtmealdadyntpea prosuply wiher frasseiureaddcssasing, theecorparatively

pol yneri zati an ' [ C efd 1.ci 3 r-ef ore,
B Such poryinVSRRLLRR Lo SAFE TP AR TERItdy B RaRlr il iliditn AIEIF) |

ol ef i n bl oplssitslp ddrthe pslyhey tawga¢h tetcyysedllizutioh teepiramek dabrokscldncliewded | ent
crystalline characteristics at high yields. In_additi og, }he producti gn

met hod of @Hestbinced maldipairhe RICCREN &dEhE PEIYS. FBersfaredan 8 ackcaPYMenAt ch
conpri ses %eci&&&i‘lgéfmtc%?ﬂ%é &RBN S?Aceés%biﬁiﬁﬁa&ﬁ%fd%ﬂi%ﬁﬂ@d a BioaENt while
including a Lewm s base functiona roup, for exanple & functional group
havi ng30, N, or I8 additiorartheinsiyae edysédlbzatioonchpeicteristi¢tseof theelslodf cepaimer-

net al | ocene cat.al yst, are, nat particul ar lLimted, but taki.ng into account
the fact  t ASSOTGABHO dat SRhRTimeRb nof e} S st Yt SR o

first stateapdc PseesCrRIde:ahME dubh dbck! dpblatd Mhs ZOAFRMAEK shéwd iRltBO
considering the polynerization activity for the ethylene or propyl ene
nmononers and the a-olefin nononers in each state, one may use a netal | ocene
conpound represented by Chem cal Fornula 1 for the netall ocene catal yst:



[ Chem cal Fornmula 1] WD 2012/102571PCT/ KR2012/ 000631 I n Chem cal
Formula 1, Rl to R17 are the sane with or different fromeach other, and
are i ndep¥A@er10957mydr ogen, a hal ogen, a Cl - C20 al kyl PGTARR012400@31- C20
al kenyl group, a C6 - C20 aryl group, a C7 - C20 al kylaryl group, or a C7 -
C20 aryl al kyl group, respectively, L is a straight or branched chain Cl -
C10 al kylene group, Dis -0-, - S or -N(R -, wherein Ris hydrogen, a

hal ogen, a C C20 a ro 0 al kenyl r o\ - C20
aryl group™® 1qgstemaﬁahﬁéﬁan% OEEF%S%%S C aseé%‘i]ﬁ?%l@ 6&88% 0&1 N

al kenyl gr euiherdtuleifferedd frémdthatOsfaHP firdt p@Zk -whe2inahk Yiksd Cé))éhk GO, sedorfd’ -
C20 aryl al kyl group, a C2 - C20 al koxy al k group, a C20 heterocyclic

al kyl gr oupcakonaysatsfy Mahematica Formyla 1gasdi W%nd when the Dis -N(R -, R
can be lin Q a 10 heterocycle conprising nitrogen, for
exanpl e, ahﬁd e%'“é‘!ﬁﬂ'f‘“ﬁ@?&er ed heterocycl e such as piperidinyl or
pyrrol ygli nyl moige&n2/M1i-sA2) &loup 1V tranS| tion nmetal, and X1 and X2 are

the sane with or different fromeach oth and are i ndependentl

hal ogen, a Cl - icXdathemsticahFergpila 4, &3 and é@orealleﬁemlpe yeaef the fiess pcalemsl aryl
group, group, a C1 - C20 alkyl silyl group, a Cl -
C20 al koxy't}gersgﬁ(%{d%gk e@m%go 15sul fonate group, respectively. Such
nmet al | ocene cat dhythis regeed,Uthesmay Getomginé thet aremef Eéohrpeabhmthe(]]wcé}mttemdgnt ral
nmetal elenment while conprising an "A-D' functinal

li nked to skz%e&gaP&ﬁmﬁeﬂbforghqElegléﬁomlymweswﬂ%e. gﬁgﬁ e"i"}éjctron

pair. Id?er eéleﬁlemng 'a?e gea@%fe%do@r aRt r&ee Rl Imﬂlwe@@ﬂa oRle trh&y qué‘%t el

group may act as a Lewis 20 base to form an aci d-base bond with the
Lewi s aC| dIIEbBIlmlgt ingtfurhére mmufaitla‘egtsbty ‘BAdinstnen@tdUp ILtd. {n additibphooneredral nmay

interact wi,th the organi.c 0 t he co-cat.a a res

ot al | ocendexatal yot Dandnenee Hie Semaege ey g e ik R0eF S Mbher0 G ¢ he
first statgaQl onthé bsp SELENPet Fof exﬁﬂﬁ@' inNfle kdpeort WRBIWA® thiFalonQRe DISC he
et hyl ene or propyl ene nononers and the a-ol efin nononers. 25Regarding the

met al | ocengattasapaun aeq_omd @hremtwalbelrxw nurb 40)1 one carpdesigptecastd basekipe diskinon as
j[ 0 eac E%SUQ@%I#‘CI&UGH%W% rpOE)ntS %aﬁl' Vqﬂ ?OW(;S? Hggﬁlvﬁbw value W-{ ?n G‘ile gc ?orsz%lougr Oup

i ncl ud ranc al n—al roup, and I1ts sp

exanpl es i EQ@WEase@Uh tled tbpﬂﬁ‘tea&h ﬁéatkeByto@ntr@st rﬁﬁttl‘ﬂé’feggfrﬂwberealﬁb eirky bn gicoup,
an propyl roup, an |soprop(g/(il graup, an n-butyl group, a tert-butyl group,

a pentyl attgrsimsyaesegon ewatlveaaw&zyxo @- cﬂﬁlﬁ can AeSighntort 3 Pasglisapie  wo
2012/ 10257 0
strai ght O%ﬁglé@%z‘vﬁ P oying, i BERES HER My SR Withi R b df B

i nct ude, buR0W Basedionltheritdpedf ¢azh peak.alnl thé biyrok igppo mee tolfi el émbodient, dhe

pr open gr.oup, .a butenyl group, and a _pentenyl group. C6- C20
aryl ¥%up first rPalway aPRRIRBLYE Frigegi aéﬂ%@%@ﬁ&%&ﬁt@fﬁm a‘awgﬂ“%%l?ﬁﬁgcs%d its
speci fic exagphisst '1”§|tb‘q‘30°d°%d%§ s8@hd etk h%{é/ Adf beashra%raéba@fegun)r rRay

bi phenyl group, a naphthyl droup, a phenanthrényl group, and a fl uoreényl

gr oup. appetihén Gt G2@e Hiwne rbautyd0 gr bAACi orcfromeaboat ﬁﬁrto(%@dl? ivitlop lawer

condensed cycli.c het roar nd S e
T ted o StenedtprBiamaien s Hin B ah SRR oyt g g
i soqui nol i Earf@k QHrei chdM Isaalaeagyéarg foRk Ran SetfthE RIWdst H419¢ 8Fithe reaﬂ m\d Rt
group, a oxazolyl group, a thiazolyl %roup a triazine group

\2

t et r ahg@r opggl@ny'hergrtb@ p)ecoadu denivativahy belomuacamyar the bighest value OfEhehﬁt dlovof
Cl- C20 al kgt)é?{ tlger ﬁ%g rléqﬁe SQ onda}{eﬁlvat%e l z{q%)bg %Fltc? yasg%ug‘é%ap 5Y e&rhofslé%k, an

et hoxy gro ny ox group, and a c cl
Exanpl es Ofoasteh&nﬁvmtn thé/ basealisé iy @enerlffﬁhai ahd@lvatle, fob Wiathématival Fotmulaed t o,

15 titan umayZ Ibrecgl?tlallflg}i e}rrlldthreaalock mcopolymer of the embodiment, the value for
Mathematical Formula 1 is at least about zero and less than 1, and for example it can be

30  from about zero to 0.9, or from zero to 0.5, or about zero to 0.4, or about 0.05 to 0.38.
As such, the unique crystalline characteristics of the block copolymer of the

embodiment can be confirmed by the fact that there appear(s) one peak or optionally
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In light of a suitable activity and characteristics of the netall ocene
conpound of Chemical Fornula 1, R1 to R17 in Chemcal Fornmula 1 nay al so be
i ndependeNOl2912ipely7dgen, a net hyl group, an et hyl group, PERKR20M00doup, an
i sopropyl group, an n-butyl group, a tert-butyl group, a pentyl group, a
hexyl group, a heptyl group, an octyl 20 group, or a phenyl group,
respectively, and besides the foregoing, it can be anyone of various
substituents int ne cene, conpound of Chem cal .

For mil a1, D peaks it DER Tl ghd BusT TP ReEHeD o 2Pk Ry RenTIG Auhaain
addi tion, thgealtnyl %ﬂﬁ:kg'b@p{'ﬂyrﬁ@b’ d7e thenefbottichett e Ait@r sGa0 Sniduet @eyswillide a Cl
- C20 aIkyI group, a C20 al kenyl group, or a C6 25- C20 aryl group.

In the net aharwmsélcscn@ome 3 higheCreyitallizationr famperatuzean tﬁenwqusgeﬂnth a

oL 04 G OY T ADRIEP b SRR LI Do,

met hyl gr oden 8mpared ﬂ@%ﬁh@pﬂ&yiouﬁl&%@wn@%fﬁrﬁﬁtm&ml - met hoxy et hyl gr Oup
a tetrahydropyranyl group, a 30 tetrahxdrofuranyl group, and it can be

ot he(rj dvarl ous supgh¢ ﬁimnergwae%gmba@mwmt e olgfindyedly ¢appiymEEMAKRIDIPYSD0063 1
| t f
L o OB RRE S R Eind R ARSI SARAN, Slou a0

Chem cal Featoin| ar @ouk €0asrD3 atol %) brabaut BB to 95 hol%. In additibn td ke @hyeedi on

met hod of the other enbodinent, the aforenentioned netal] ocene catal yst may
be used t oBEWPHIEAC FERCAIRE ERitsathsibjedk RRolyAST 3y SRS i I TEBERUING S AL

al um nygn oy HaLan, Hteﬂp(cr&fl %b&?xf)lb?%f mﬁﬁﬁlg M09 molAraBB&S7-90 o, or

cocatal yst are not part| arly IT'mted for a representative exanple
of such 1oamnnabh5ymm&6ﬁﬁhM1dnsbmawcbaﬂyWGEOGﬁh¢hmbo@n&mabwmpngumpmhnd

repr esent ed Chem c For f ol.] [Ch
R Gty 810l fRm S oA E WOl G Cals Aoy A ent

from each %Tkefracti]& &dle %ﬂﬁ/lén@(iﬁﬁﬁmé}fel tépéatial mlt%Wéjé}ﬁﬁﬁTzQ& Nenablingd CI
- C20 hydrocarbon substituteéd
the polymer to have a high melting point and excellent heat resistance.

15 Further, the block copolymer of the embodiment may comprise a hard segment
at a mole fraction of about 20 to 95 mol%, or about 25 to 90 mol%, or about 20 to 85
mol%, and a soft segment at a remaining mole fraction of, for example, 5 to 80 mol%,
or about 10 to 75 mol%, or about 15 to 80 mol%.

In this regard, the mole fraction of the hard segment can be calculated by using

20  Time Domain NMR(TD NMR) equipment. More specifically, the TD NMR equipment
can be used to measure a Free Induction Decay (FID) for a block copolymer sample and
the FID may be obtained as a function of time and intensity. In Mathematical Formula 3,

~ one may change four constants of A, B, T2y, and T2, and derive a function having a
graph most similar to that of the FID function, t&ough which the A, B, T2qg, and T2g0w

25  of the sample may be determined. For reference, the hard segment have a rapid T2
(spin-spin relaxation time) relaxation derived therefrom and the soft segment a slow T2
(spin-spin relaxation time) relaxation derived therefrom. Therefore, among the values of
A, B, T2, and T24,w determined in the above, the smaller T2 value can be determined
as the T2 of the hard segment (i.e., T2g) while the lf_irger T2 value can be determined

30  as the T2 of the soft segment (i.e., T24ow). Through such procedure, one may calculate
the constants A and B together with the content (mol%) of the hard segment.

©

[Mathematical Formula 3]
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with a halogen; and n is an integer of at |east two, for exanple, an
integer of 2 to 6. Such cocatal yst includes alumnumas a Lewis acid
el enent aWO 28128192¥dnpri ses an organi c functional group SCTRIRRI1YA06AN
properly forma Lewi s acid-base bond together with the nmetal | ocene catal yst
such as a conpound of Chemical Fornula 1, 20 while interacting wth the
Goup IV itransition netal of the nmetall ocene catalyst. In addition, when

the netal | ocene .cat al yst, o m C For rul bein sed, the energy gap
bet ween the fir Py Tﬁ‘exE%(?g'ﬁg‘]ng/tag%ﬁ’é&ri%s]x%Bélp(:)leéglle%yﬂ"’& ge and thus at the
copol yneri zat i ompdiemeitRinWTe, B, T2 JET AL | acauth thatittingst and the cocat al yst
may be alternatively either in the first state or in the second state,
enabl i ng copol yrari segment (©pl%05= AHAE)Hy 1 &he or propyl ene nonomer and the
a-ol efin nononers \t Jr i t4 OF s J r

ol ymer i zat 1 on ARV OPEGE FoRaldthE el 38k Bl hre Ao s QLR

a- ol ef im MEARITEICS rediRS Jethe OFIIs edalyoigeThgy iwithé, TX qspiexpitiptaeaxatibe tild€)
2012/ 102571PCT/ KR2012/ 000631 af orenmenti oned netal | ocene catal yst of

Cheni cal Feslanatian ffor Abe dwarl yggmentyandglisne 18 db&t b fERINSBIGefelaLIGN t MY

sui tabl e . - I n n liHedb e Sike

copol yner nge#lﬁ{ahgﬁZ%@%%@n%%@éﬁggﬁ%é% gnn&t Pya{,?é \?ﬁ (E:Cﬁlst]aggs &agtﬁ%gﬁ%r %)egr ee of
crystal | i z&ttingnandl leiveg thé viluee plopdrionatedo the clustentSdorack segrpére s repfestiteng

cocat al yst of Chemi cal roul a 3, nentions be made of . net hyl

21 it noxanéie TERREGTA0G Qi GRERSENETGBEDT Soff SOk ARBeC il butyl

al um ngxane, anoAG ;G BbRY lanfngH lEXARE PRk 6 debit@nts @Bntafhel R kEA! | Y
used. A cat a?lyst conposition conprising the netal |l ocene catal yst and
t he cocat ablosk cupplmeerpribpaiaed segment ypay akfenetohdlee duoh agstdlinggiegmenhe

met al | ocene catal yst.into 10.contact. with . the cocatalyst. .In addition if a
further coﬁ%fflaﬁli}gg aitl’ég.}i%n’(?e ﬁg‘gﬁ),n (glﬁge legp ioﬁgr%wgen PRRRe 8R! S’éﬁfl gl?éyst
into contagdf Sddn@k malytrbfeftd tHeRBRGRGAE 3kat8érnt comPHbiaRaApNr IndlE fiatfidh each of
the cocatal ysts one by one. At this time, it nay be advantageous in |ight
of the i nt 8reacplein neptaiesnitheWhen shd bleeln eopadympy et thgpmbhodanen campriges t hat
the netal |l gcene.cat al yst i r i.nt.o t I I3 ] . C | yst
of Cheni caﬁ’e%?ﬁ%rs %11% nf)lrtﬁ(e)?oﬁt)éggﬁejf%tg&ccgn? %c‘?g% %‘{tﬁh?iWﬁgr C%g%%t gﬁ?fés}{i .

I n addi ti oRavd ReN@t&ldsdtity dhetoviRnpresenceef ad sufe Begnodit abgestier avith & thégh
cocatalyst is fromabout 1/5,000 to 1/2, or fromabout 1/1,000 to 1/10, or
f r om about MEltBEDtempengtyrg. angy ephaggeshhed gresisncedie to rthe treisncey R theynarhy e
the i nteragég’lg&tbet ween the netal |l ocene catal yst and the cocatal yst occur
properly I7e avoi ding the problens 20 caused by an excessive anount the
cocat al yst such Rsther,dke bbak eopelytnlee ofidtel ambgdimentt they etead decstyeofoboan

increase in th r oducti on;cost ns;t he prepanati on of t cat al yst
composf?i of;8> ﬁmgl ﬁopﬁéizg}énﬁyﬁf c?@aPter?%)é’F‘geWt O%QE’IBFH’:;S Oﬁeai]i’f)%é);%n ) or
heptane, 0p ¢3p/cAO4HRLd &%}%yﬂm&%%me&@drw tHeho RS, (UBN3 8IR0L00! & dbetie May

be used for a~sol vent. eover, the netalTocene .caf al yst or the
25cocat al y$6,06850 be0,86@ casbinsi 0P0SUp 60,060 Ioradditions the btock copolymephasteer.

t he production t ho f the. othe i prent . c i ses_the. st

copol ymeri ?i‘ﬁegcu Vet ﬁégrtféb Pn§?8b9ﬁg§go : n%r‘?B?‘_?tgékoaﬁ oég%qué?!‘sﬁt%néégn'oA rin
the presengg Qb Behdtphd! oSthe caiFBATIdNt BBs buthl propéitied hrlddaigedeidegsity, the

net al | ocene catal yst and the cocatal yst. For the a-olefin nononer, one may

use at 2§ eastolesntar edighttdigiributinn, ehé U0k dpmeyhave chargcteristics syiteie for an
1- pentene, A-nethyl -l -pen - - 1 . ne,
1~ tndecone 0RsaErlnP HbEARal o0 Prock 08RG G ule 1R B SEE
2012/ 10257 bRCK/c5p9h2t 6036 inbodiment has adelativedyrhighlevep b dicaholetulaetvhigit of
the ol efin bl ock copol yner according to the other enbodi ment may be

C

di
carried outlistirgion oy pi least 20 finvtips fEcaSRt IPessEAtIY- ol ef i n copol ymers except
for the conditi Oﬂsa(ﬁfgﬁor{ hd BidcR ngglg?%g\ggmpﬁggsc&Idlé}irpgﬁi%hfgsuﬁi%r topE&er

copol yneri zation conditrons are 'n the foll ng “exanpl €s.
30  with the ethylene or propylene repeating units. Such a-olefin repeating units can be any

repeating unit derived from a-olefins such as 1-butene, 1-pentene, 4-methyl-1-pentene,

1-hexene, 1-heptene, 1-octene, 1-decene, 1-undecene, 1-dodecene, 1-tetradecene, 1-
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5 EXAMPLES Hereinafter, sonme exanples will be given for better
under st andi ng of the present invention, but the foll ow ng exanples are
present edWOr12/102%71a nmere il lustrati on though, and the $E€HFR2012/00bS1pr esent
i nvention should not be construed to be defined 10t hereby. <Pr.oduction
Exanple 1> 1) Preparation of a Iigand conpound In a THF sol vent, a conpound
of tert-Bu-0-(CH2)6Cl and My(0) were reacted 15 to provide 1.0 nole of a
solution of a &i gnar ge 6 1.. Th agent
Thus. obt ai PerdREblattoboRatal fm sRbaR ¥ b AN ner R R REPCT
and 2.0 L gfona]ﬁgrsagaect%@ﬁgmgﬂ@doﬁeg@mgesult| ng mxture was stirred for at

| east 8 hours at roomtenperature and the solution filtered therefrom was
dri ed under vaculh® hzlgclppqmlmelt@ﬂ@eaﬁorgm@@meés}mmlrzent(m)eﬁhpw gpogllenioTo a

(Lo, Pt ey 10 B e BT O ey ol EPaet ol iORAT o A £ 1

(2.5M im Hexanent N@Sre‘éisﬂiﬂcé’ camid@@ytmr @éfmed&nu@bkstobnraﬁrédaheremoandtaemghexat ure
for six hours. After the conpletion of the stirring, the tenperature of the
react or wadegienpl eystallizatiqn. &haddatwlt,ﬁh%blpelﬁs@?o&mﬁreof the, gmppdigicahgdn $ovhi um

solution t |
of tert- put bl SPREARNES i TnaiREEG Y Rofiog Shiab @A R o)
m xt ur e washeSMAXP hatiérnr Doetd rresradtaltiee fcbaraet’ensttfca,stﬁle SldvluropplymaDof the

2012/ 102571PCT/ KR2012/.000631 .and t hen wa s adde ereto,for
ext ract i on®®Redipeat jseable {9 ﬁ‘é‘ iSYe A tore mﬁ &aﬂ%w QB’SF&%UB}FCECS 'gide 5.3

f
\?\/ag dg%g ; ?nnﬁg r%t’%g %)K%%%E (IH@ @R%gﬁogess (vb@u@él grocé&pf)&tegﬁﬁd l\/g% Iﬁﬁl@gss,ﬁlh[lgﬁt ur e6

(Si-CH2, 2bt mujdabilitHants a(ﬁleldu@l-etanr’o)e enbagd( mefom, thcrj)lock copolyarer 03@@ 9H,

s), 129(CHZ 3.21(ter oO.CH, 2 .FI -9H, . 2 S) .
7. 25( FI u- H™m. HP& “‘rﬁ‘%ﬂ ?gfrﬁg”&?ﬁfl ipitagen %%B(fifi"b 51?3 olgfin e?‘?@%?"rf% &H, 4H,
d). 2) Prepgpiriiaan ikt el 4pplisitldGe AasRarer Helds requiring heat resistance.

The block copolymer of the embodiment may be adopted to substantially all the

15  fields to which elastomers have been applied so far. Moreover, the block copolymer of
the embodiment finds application in a variety of fields to which prior-art elastomers
have failed to be applied in effect due to their low level of heat resistance such that
rubber materials have been used instead. For example; the block copolymer of the
embodiment finds applications in uses for forming various products including parts or

20 interior materials for vehicles such as bumpers or trim parts; packaging materials,
different electrical insulation materials, and the like; diverse household items such as
shoe soles, tooth brush grips, flooring materials, or device grips; all sorts of adhesives
such as a pressure-sensitive adhesive or a hot-melting adhesive; hoses; and pipes. Of
course, it can be applied for other different fields and uses.

25 In addition, not only may the block copolymer of the embodiment be used alone
but also it can be blended with other polymers, resins, or all sorts of additives to be used,
and it can be used in any form such as a film, a molded product, or a fiber.

Further, according to another embodiment of the present description is provided
a production method of the olefin block copolymer as described above. The production

30  method of the olefin block copolymer may comprise subjecting ethylene or propyléne

and an a-olefin to copolymerization at about 70 to 150°C in the presence of a catalyst

composition which comprises a metallocene catalyst having a Group IV transition metal

15



nBuLi / MIBE/ - 20C 10To a solution prepared from3.18g (6 mmol ) of
(tert-Bu-0-(CH2)6) MeSi (9- G 3H10)2 and 20niL of MIBE was slowy added 4.8 m
of a n- BWD28®/19237an (2. 5M in Hexane) at -20 C. Then, PHE/KR20t12/108630as
warmed to roomtenperature and reacted for at |l east 8 hours and then a
slurry solution of the dilithiumsalt thus prepared was slowy added at -20
Cto a slurry solution prepared from2 26g (6muol) of ZrCl4(THF)2 and 15

2oeci pi ¢ oy S0 guPut ot EPEHoRAARHnRe GROMEIRAREL 58I Blchlh RS, ¢
4.3g of (t ﬁi‘sg%Blé finétfrid) @bkgﬁln ﬁﬂmﬂgéﬂrﬁé&dlﬂn ﬁﬁ&hd(pfsrﬁh@ffacﬁnlzaﬂnﬁmhﬂ d.
(Yield: 94 OMHz, C6D6) : 15(tert-BuQ 9H, s), 1.26

(MeSi, 311at %1)@ tempargtugespt @ﬂzcop&zlmmeﬁyatlozl, & pewfiocenp catgyst and)thecgqgatalyst

m,
3. 32(tert BuQ 2 7.15
(Flu-H, 4H H’rﬁl%“%%ly e#‘ﬁ‘z" aogﬁ%ﬁa%: !’”H%ﬁ‘ElLe% b%%%§‘553f 5‘7?& dtﬂq 2H
d) <ProsluctUeats da«ﬁelﬁﬂnentahalde) arPickpdasibond ovfina sh¢<gﬂrm:hte mhpmmdo Mtériagtiord
conmpound was prepared in the same nanner. as set forth Productign 25

Exarrﬁl e 1 esaBpbetysen theimefallesene B%rakyst(?aqzt}laeqcatmtewheflr%te#%te e 67euB2) 6C1
t
ot i el Chp BiiBPachebl BEMBARRend ERalAChlq Bt Bedefdch AN (eforfy STHY 2 Va0

t hat of Pr ochamtlysmma&mmiaeeinterﬁtmﬂmgabdwbm ucture was determ ned by

1H NWVR 1H. NVR( . .-0. 40 0.30 (CH2, 2H,
m, 0.71 (CH2, 2‘Mhew§e f%e% gF ¢ rwﬁnegmon mier fnéo‘F °Ie§H mr‘?‘}“(’m? g
E L?Lt H%?H%ectgd'lto Edpol l_jlnéll%l: lz)ﬁ‘ in 5’&' br;géjge%)f the/ cét@l(}rgﬂ ébn'fi»osﬁiﬁn é'@ml:pr?su%'5 an
d). 2) Pr eﬂqutcat@kysband the rm;alajdem@ eat@lys;to\fmh; lgwdl characterlstlcs 1t is assumed that

Tert - Bu- 0- 9-C 2 ZrCl2 bt
Set forth FRE B BRI SIS amBIE et s s Arepletfh of & Q@g%?gﬁoéw”%gé'? o
(tert-Bu- Othe(éﬁlrﬂ;@dﬁ)lé(BShﬁ Be héh3kikd) 2 i nstead of

(tert-Bu-0-(CH2)6) MeSi (l - C13H102.
The metallocene catalyst has the Group IV transition metal as the center metal

15 element while it comprises a Lewis base functional group having an unshared electron
pair such as a functional group comprising oxygen, nitrogen, or sulfur. The cocatalyst
being used together comprises a Lewis acid element such as aluminum or boron capable
of bonding with the unshared electron pairs and an organic functional group. When
being used in the polymerization system, these two types of the metallocene catalyst

20 and the cocatalyst may be in a first state wherein the Lewis base functional group and
Lewis acid element make a Lewis acid-base bond at the polymerization temperature
while the Group IV transition metal and the organic functional group of the cocatalyst
do interaction with each other. Additionally, the catalyst and the cocatalyst may be
optionally in a second state wherein no interaction occurs between the metallocene

25  catalyst and the cocatalyst, for example, the Lewis base functional group and the Lewis
acid element fail to form a Lewis acid-base bond, or there occurs no interaction between
the Group IV transition metal and the organic functional group. In particular, the
catalyst and the cocatalyst may be alternatively either in the first state or in the second
state. This is because the energy gap between the first state and the second state is so

30  small in the order of no more than 10 kcal/mol, or no more than at least 5 kcal/mol that
the catalyst and the cocatalyst is expected to be capable of easily coming and going over

such energy threshold at the polymerization temperature.
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1H NVR(500MHz, C6D6) : 1.14 (tert-BuO 9H, s), 1.26 (MeSi, 3H, s), 1.90
(CH2, 2H, m, 1.99 (CH2, 2H, m, 2.05 (CH2, 2H, m, 3.39 (tert-BuO CH2, 2H,
t), 6.84 WBI20012H02¥H, m), 6.90 (Flu-H *2H, n), 7.15 (Fl BCHKRPH|2/0P¢317. 60
(Flu-H, 6H, d), 7.80 15(Flu-H, 2H, d) <Production Exanple 3> 1) Preparation
of a ligand conpound A ligand conpound was prepared in the sane
manner as set forth in Production Exanple 1 except for using

tert-Bu-0-(CH2) i nstead of t.ert Clin.th n of
the |igand, and%%t‘fgﬁn?r%rgﬂ’ﬁf‘—yobe(ﬁgygf%? é%éf%ﬁe?i%(gf&glngy a]ilt;i:l]iec}'Pe

t her ef r om Wk tfittPusihgGaddsianl Iﬁbgiahpld H3bmphtaftod whérmBty i@t €n khis Tegarlli gand
structure was determ ned 1H NVR(500MHz, C6D6) : -0.40

(MeSi, 3H, ths)state whereircthe, Lezzqqs eifl;bage end sHpadepiy th 1rst@teggcqltgqgve12|qefe

0,25 2 2ty ﬁgg’ereivﬁ%% *E%%E’P@S ﬁé“‘%ﬁ%‘? Wi ELgRSkio Jpi O,
2012/ 1@57%W@§@4@Q&@3@h 2)covdleii’bdrfd or dcodddinatidn bdnd® ot lalso-the cddd, m)

7.37 (Flu-H , 7.43 (Flu-H 2H d 7.78 (Flu-H, 4H, d 2
Pr epa§ ati Owhélfe @em};@g@ |16@@(‘f§°’&(5hﬁ96§}hd‘ va)ln der Waaﬁs fcgjrce or a mgrr?atropl)c bond

(Tert-Bu- Occgrg_s% d%% ﬁeggo.gilgﬂg%tl%nz{hg %h@%efé*?ﬁ er@gug T RsRRANEnSRNARS as

5set forth tion asim ar yi el d except for using
(tert - Bu- Othe( @glﬁ)lB)Moﬁﬂ- gfbﬁli-of by 2oéatal ygdnhvefinteraction may refer to the case

tert- Bu-0- 9- C13H102 500VHz, %Dq

Etert Bﬂo %Pret 5y mf1§9§ﬂ (%rgftwnawth gych atharlth(%\ﬂ%t appn d5r We aéoreeﬂé zh’~‘2H
' 1atr§ﬂ bmld c oﬁ(@h@ the%'t*o mreol'elgéﬂhe( Qﬂ%tloﬂ-%&enm@ intera&ion

(tert BuO , (Fl G- H m, 6.90 (Flu-H 2H m, 7.14

(Fl'u-H, 4Hpcawrs be'lwﬁfh thEIthzHﬂocm caﬂf)lystané 5he( thjcgtal-yst mHhe dgcond st Ry tefer,  2H,

d) <Exanpl to 1 dde 500 eactor and
t hen 1- hexgongle(%‘ﬁe Y- 8&%‘}1&6\”& ﬁﬁW@O@&%ﬁge% o) b??’u %ngg%qagg Ad a 10
W % sol uti gid B IREONid Bletidhiigxaide fabthe Mielysi dhdithé bedaalyiSorabidiede Wheret 0.

Then a 1mM sol ution of the product prepared in Production Example 1,

(tert-Bu- oth(ecﬁzqu@) Re siapgition Jpeyloandcie) onganie dhneiraalvarouputaveia IRefaciWact or
and th a,no b\é{T'EI’eI zation reaction was initiated by introducing ethyl ene
into the réactor “After the resulting mxture was stirred for a

predet ernined tilfBhistrbgar@ashdmtht hectilbaehocatulyst atinthe doenalyst o inithedfirsof

et hanol and hydrochlori¢c acid was poured into 20 the reacti oanroduct

whi ch was ﬁtla}@n the Leviscacig- Pﬁsteel?(é’é anéin@etlﬁﬁfﬁacﬂﬁg thetvegn; the ds1updlV, ransfiqhen
subj ect ed 0. 8vAP gge Feg{' nﬁfnch q{%e bR eﬁ%&‘@f dBo@hh #th gﬂdg? Qﬁr‘?&dﬁldm

copol yrer. exanp es, the content 1- hexene (or
1-octene) ihe cteh&altmetal elememrttf tlod mntaﬂocme&ataiust todbamgprfiovineslx Emeth(smeasmv;)m ene)

and et 93 | eaqe ﬁ\gts st\flif%r It}?edethyleﬁer %P %;o%y?eln%frlngno%eg(s: l§na(§lol[i)z?vleyan easier access to the

catalyst and be polymerized more readily than the relatively large, a-olefin monomer.

By contrast, when the metallocene catalyst and the cocatalyst are in the second state, the

space surrounding the central metal element of the metallocene catalyst becomes

relatively broader so that the large a-olefin monomer may have access to the catalyst

25 more easily, and thus an increased content of the a-olefin monomers can be
polymerized.

As such, using the metallocene catalyst and the cocatalyst as specified in the
above makes it possible to alternatively bring about the first state causing a higher
content of the ethylene or propylene monomers to be polymerized and the second state

30 causing a higher content of the a-olefin monomers to be polymerized. As a result, the
olefin block copolymer obtained by the other embodiment may include hard segments

comprising a higher mole fraction of the ethylene or propylene repéating units and soft
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25 <Conparative Exanple 1> WD 2012/102571PCT/ KR2012/ 000631 As an
olefin elastoner, an ethylene-1 -octene random copol yner marketed by LG
Chem Lt dvoun&n02i7he trade nane of LUCENETM LCL1l70 was u®€d/KR2012000434r at i ve
Exanple 1. < Conparative Exanple 2> 5As an ol efin bl ock copol yner, an

et hyl ene-1 -octene bl ock copol ynmer marketed from Dow Chem cal Co., Ltd.
under the trade nanme of | NFUSETM 9507 (Melt Index (190C, 2.16 kg): 5 g/10
m n; Densi t%’ginéo 8% ;ﬁ]@l nﬁ%lg)\é\@ énosle aft?(gn Hgglo%ﬁnvl%pgﬁ nﬁs a)a%'tlcular

Sone propef VHET S ained from 0
Exanpl es lgich ol@ﬁlﬁﬁléck B@pcﬂgﬂnyﬁﬁfan ok pﬁ:ﬁﬂﬁfﬂ' By bmplolﬁih@@hlﬁﬁe simplidied calyet

measured i n accordance wth the netho set forth in the foll ow ng

exper i ment systanx ayihouisusingx semphieate eatalystasypteasthal mp W%W%Pﬁtr&f%!%l s
Wth
15 magﬁ:‘ ggfn%Faédgﬁoméfﬁlé)?l%% %ﬁg%?épg%'bg%fﬁy%{o%g‘ Wwercﬁg%% yners %%gt al ned fr om

the exappl esﬁrfeﬂd)lédkeaﬁ@aﬂabmhomcg»smmmeaslamreelsm ted at 220 C for three
m nutes, and then were subjected to a injection nolding with a rectangul ar

bar type nol d atinathecpedyctian methet it B¢ 8 e%é‘@?ﬂ?&@enfﬁewe PRAYMeEZRIN ng
roduct wa t 6] (] C

garml ¢ hav&ng&égatgxgcrg%, ke @91'0 a@og;ﬁgéec@ 156°F, pr@&a a;aqf@s@%mrsmmd%agrh o
t he sanpl e§omasbous 6d °Coo 190 dénAlt sgchmﬂsmemmmh tan;ieratuWW& am:agyyﬁlrwlold

For compar t he n for the blo msr 0
r andomngopkfsl%é?twﬁn m&%‘) s R states m&?ﬁg’et?‘h@‘ %‘Pa§§8 o"ﬁt}ﬁggg
Conpar g4 i VEOI%HEJltﬁ)n red&idn ﬁﬂ% tn‘i’(ﬂﬁ)trﬁk@ rto'ﬂ}oé:ée@efﬁmeﬁtl}n 'ﬁ{egefor:’e; at B&csol i d

line: 25 Exafnple 8, the alternating |ong and short. dashed |ine: Conparative
Exanple 1, palrydlenhalcnhetsmpdaturnet is Qosypble 40 pbfelranawmaeﬂwleﬁn biatlicopelymers

|l i kew se, D, an arrle Qut..for 7and
Excanp! o6 oMPGnE BT GLATeRET hges B, Sepent erRling e GRS ok

range for {ResWAXD pattern was linmted to the 20 range from about 11 to
about 35. "WO 2012/ 102571PCT/ KR2012/ 000631 From t he WAXD patterns
derived as abovdn alsitinn dhetiredrolies mehadafebevither embodigicat mayeadqpttd ng by
usi ng Fun nt al

bt ai'n T ne ATIRCER R TN corhprlse ARG RAE Y b B et e RERGARGE |

t he TOPAS plreaghawhil@ictuding\a ILBWU;deBg fiirlvtiofd] oy dor Sachphe &l @unctionadtgreup | n
addition, for 5 the first and thg second peaks shO\%yn 20 of 21.50.5 and
about 23. 7b2¥ing Oh ', eefath yunshakd glegiton paif. ﬁfélemﬁAg svﬁgpatﬁllme a@glyahat ed

at 20 of a a 8RPe
deconvol ut P%lrﬁ V\égﬂ%gln éé dwﬂﬁitﬁlgﬁg .“t%fg aéé(fuin&le fi ﬁtpﬁtggu%é% cg%glgtlt %%P lhdte]glflr ea
of each pealowé&hoah pmaﬂyéumg abast ]Zh!tt fisshstate el fler secbm] statehm anm eleroftinghe

first k at 21.50.5 t h. d
102l cBl at BVPRE: BULRSACRR SEIERe ARG CrDY Al e Ena e PRl ca

ratios for ,gachcReakd ttﬂ@ta &lefin dr%ﬁd{ﬁéis a8 @&ﬁvga@r @n8 UNHRsé & mdtallRbAE 1.
For the first peak of the WAXD pattern, the FWHM value was al so determ ned
by using t kempewsl repnestniteshbyofherhigaldfanata Emtlmmgﬁablmenb gatahyist regard, with
t he neasur 8 range of t flrst peak as designated from20 to 23, it was
neasur ed b$ b 8 E%“P“ rea function. The FWHM val ues thus obtained are
summarized in Tablg 1.Rt R3S  p;

R13 R14
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In the analysis of the WAXD pattern, the neasuring instrunents being used
were as follows: * Measuring instrunments: Bruker AXS D8 Endeavor XRD 20Cu
Ka radi atWonro2aa9¥1l ength; 1.5418 A) Vantek position seR€T{KR20124W0&¢t or
(PSD wi ndow. 6) Gonioneter radius: 217.5 mm Full Axi al

nodel - pri mary/ secondary soller: 2.3 (2) Degree of Crystallization 25First,
the area of each peak was cal culated in accordance with the nethod as set

forth in section (4). .| he ttern derived as.set . forth.i tion
(1), the rreasurgﬁe(men}lgﬂggeomﬁﬁég%%ﬁ%%e%é pHiec ﬁvdthr(e’arn%lgﬁg)eflpaogquf% a to
35. The cepiner, Al dr@%d’é@érﬁleﬁﬂ?%y@ﬂ@éxﬂ@ﬁﬂogﬁgla_001 P} alkyl Ehoap, was, stgwn in
the I ower part of the crystalline peak) appearing in the neasurenent range
was desi gnalkerylgsoum adppor ©0i arel £0P0 a/Gf u@gﬁékﬂé‘é[ giqe, eeaCer @b atfdkgbove

measur enent_ran n 0 | Ut i te ' L ngle. | e
frtting totirByrais it raror M o R BIRC! SC bl ST 00
obt ai negsl  ¥Oo2 ONER)L0RA&ALRCR/ #$RRAIcHeA0 Gdlogey, »;t4 Qg dlkgl y@upes @f- €ach
peak area and the halo area into Mathematical Fornula 2. The rﬁ(;tllts are

summar i zedakanytgnup, or a Cn - Cacatyh&oup A ishyiirogenea Brlggsh g rarfge 2kt gioHe,

measur enen f_&he f (U ' | ) 0

from about Llc%o_ ét:%?%é%%ggﬁgmﬁ’e%gﬁcls%g | lgﬁ){ﬁ&ﬁ&nf&gsv%é gk%’lﬁlg’ltsgg?%bgs@sét ng(rat h

i{ ? BS g ;: '; |( Z n %@éaglkyl Egr?xgxé hetmt CH ienllkdig raf}kyl ardip, lﬁ)@;r-e(ézo ?nfetegaroyshiahlky]zgt)hp,mr(zfr’]/() =
+ +B+ * n, Mat i.c or . A represents t

area of thQSV\ﬁg(Dh?fﬁliOP@’rl Sy P’é‘%%’%ﬁ‘a%ﬂ%' %’%?fgh%hefﬁde\fjﬁ%ﬁ*s % OfSTHé"‘ go

range {#om,abRi{cld ¥onipfisie: nifrOfen®$8i B &nf1BCa h@EQoaéggﬁ RAemB&Whetdiodyere 20

range from about 110 to 350, and B represents 10 the peak area shown at
about 21. 56udh, asgpiper@ind prayermd wlin enpietyk Muiea GrhophV dransitiontmetdl, and X1 ( 3)
Density and X2 are the same with or different from each other, and are independently a halogen,
a Cq - Cy alkyl group, a C, - Cy alkenyl group, a C¢ - Cy aryl group, a nitro group, an
amido group, a C; - Cy alkyl silyl group, a C; - Cy alkoxy group, or a Cp - Cy
15  sulfonate group, respectively.
| Such metallocene catalyst includes a Group IV transition metal (M) as a central
metal element while comprising an “A-D” functional group wherein A is linked to
oxygen, sulfur, or nifrogen of the D having an unshared electfon pair. Therefore, the
unsharéd electron pair contained in the functional group “A-D-” may act as a Lewis
20  base to form an acid-base bond with the Lewis acid element of the co-catalyst and the
Group IV transition metal may interact with the organic group of the co-catalyst. As a
result, the metallocene catalyst and the cocatalyst may be alternatively either in the first
state or in the second state, enabling the copolymerization of the ethylene or propylene
monomers and the a-olefin monomers.
25 Regarding the metallocene compound of Chemical Formula 1, a more specific
explanation as to each substituent will be given as follows: .

The C;-Cy alkyl group includes a straight or branched chain alkyl group, and
its specific examples include, but are not limited to, a methyl group, an ethyl group, an
propyl group, an isopropyl group, an n-butyl group, a tert-butyl group, a pentyl group, a

30  hexyl group, a heptyl group, and an octyl group.
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25 - Cy aryl group.

In the metallocene compound, A of Chemical Formula 1 can be hydrogen, a
methyl group, an ethyl group, an propyl group, an isopropyl group, an n-butyl group, a
tert-butyl group, a methoxy methyl group, a tert-butoxy methyl group, an 1-ethoxy ethyl
group, an l-methyl-1-methoxy ethyl group, a tetrahydropyranyl group, or a

30 tetrahydrofuranyl group, and it can be other various substituent groups, as well.
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with a halogen; and n is an integer of at least two, for example, an integer of 2 to 6.

Such cocatalyst includes aluminum as a Lewis acid element and also comprises
an organic functional group of R18. It can properly form a Lewis acid-base bohd
together with the metallocene catalyst such as a compound of Chemical Formula 1,

20  while interacting with the Group IV transition metal of the metallocene catalyst. In
addition, when the metallocene catalyst of Chemical Formula 1 being used, the energy
gap between the first and the second states is not really large and thus at the
copolymerization temperature, the metallocene catalyst and the cocatalyst may be
alternatively either in the first state or in the second state, enabling copolymerization of

25  the ethylene or propylene monomer and the a-olefin monomers to occur. In addition,
the cocatalsyt shows a proper polymerization activity for the ethylene or propylene

monomer and the a-olefin monomers when being used together with, for example, the
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crystallization along with well-defined blocks.

For examples of the cocatalyst of Chemical Formula 3, mentions may be made
of methyl aluminoxane, etheyl aluminoxane, isobutyl aluminoxane, and butyl
aluminoxane, among which methyl aluminoxane and the like can be typically used.

A catalyst composition comprising the metallocene catalyst and the cocataiyst
rrfay be prépared by a typical method such as bringing the metallocene catalyst into
contact with the cocatalyst. In addition, if a further cocatalyst is to be used, one may
bring the metallocene catalyst into contact either with all the cocatalysts simultaneously
or with each of the cocatalysts one by one. At this time, it may be advantageous in light
of the interaction between the metallocene catalyst and the cocatalyst that the
metallocene catalyst is brought into contact first with the cocatalyst of Chemical
Formula 3 prior to being contacted with other cocatalyst.

In addition, the mole ratio between the metallocene catalyst and the cocatalyst
is from about 1/5,000 to 1/2, or from about 1/1,000 to 1/10, or from about 1/500 to 1/20.
With adopting such mole fraction, one may have the interaction between the
metallocene catalyst and the cocatalyst occur properly while avoiding the problems
caused by an excessive émount the cocétalyst such as a decrease in the activity of the
metallocene or an increase in the production cost.

In the preparation of the catalyst composition, an aliphatic hydrocarbon solvent
such as pentane, hexane, or heptane, or an aromatic hydrocarbon solvent such as
benzene or toluene may be used for a solvent. Moreover, the metallocene catalyst‘or the
cocatalyst may be used as being supported on a carrier.

Further, the production method of the other embodiment comprises the step of
copolymerizing an ethylene or propylene monomer and an a-olefin monomer in the
presence of the catalyst composition including the foregoing metallocene catalyst and
the cocatalyst. For the a-olefin monomer, one may use at least one selected from the
group consisting of 1-butene, 1-pentene, 4-methyl-1-pentene, 1-hexene, 1-heptene, 1-

octene, 1-decene, 1-undecene, 1-dodecene, 1-tetradecene, 1-hexadecene, and 1-itocene.
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In addition, the production method of the olefin block copolymer according to -
the other embodiment may be carried out under typical conditions for preparing olefin
copolymers except for the conditions set forth in the above. Specific examples for such

copolymerization conditions are described in the following examples.

EXAMPLES

Hereinafter, some examples will be given for better understanding of the

present invention, but the following examples are presented only for a mere illustration

_though, and the scope of the present invention should not be construed to be defined

thereby.
<Production Example 1>

1) Preparation of a ligand compound

hBuLi . tBuON3 cn \f \{\/}\

MTBE/Hexane MTBEIHexane
-20°C -30°C

&

In a THF solvent, a compound of tert-Bu-O-(CH;)sCl and Mg(0) were reacted
to provide 1.0 mole of a solution of a Grignard reagent, tert-Bu-O-(CH,)¢MgCl. The
Grignard reagent thus obtained was added to a flask containing 176.1 mL (1.5mol) of
MeSiCl; and 2.0 L of THF at -30 °C, and the resulting mixture was stirred for at least 8
hours at room temperature and the solution filtered therefrom was dried under vacuum
to provide tert-Bu-O-(CH;)sSiMeCl,. (Yield: 92%)

| To a reactor were added 3.33 g (20mmol) of fluorene, 100 mL of hexane, and
1.2 mL (10mmol) of methyl tert-butyl ether (MTBE) at -20 °C, and 8 ml of n-BuLi
(2.5M in Hexane) was slowly added thereto, and stirred at room temperature for six
hours. After the completion of the stirring, the temperature of the reactor was down to -
30 °C and at this temperature, the fluorenyl lithium solution thus prepared was slowly
added to a solution of 2.7 g (10 mmol) of tert-Bu-O-(CH,)sSiMeCl, dissolved in 100 ml

of hexane. The resulting mixture was stirred at room temperature for at least 8 hours,
23
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and then water was added thereto for extraction and the resulting product was subject to
evaporation to give 5.3 g of (tert-Bu-O-(CH,)¢)MeSi(9-Ci3Hjo)2. (Yield: 100%) The
ligand structure was determined by 1H-NMR.
1H NMR(500MHz, CDCls) : -0.35 (MeSi, 3H, s), 0.26 (Si-CH», 2H, m), 0.58
5 -(CH,, 2H, m), 0.95 (CH,, 4H, m), 1.17(tert-BuO, 9H, s), 1.29(CH,, 2H, m), 3.21(tert-
BuO-CH,, 2H, t), 4.10(Flu-9H, 2H, s), 7.25(Flu-H, 4H, m), 7.35(Flu-H, 4H, m),
7.40(Flu-H, 4H, m), 7.85(Flu-H, 4H, d).

2) Preparation of the metallocene compound

O o N &
. AMTBEI20'G_ ZI0MTHER \/’OH'S\SQ CID

S

VLO\L/L\S! MTBE/Hexane
-20°C ZfClz

10 To a solution prepared from 3.18g (6 mmol) of (tert-Bu-O-(CH;)s)MeSi(9-
Ci13Hyo)2 and 20mL of MTBE was slowly added 4.8 ml of a n-BulLi solution (2.5M, in

Hexane) at -20 °C. Then, the mixture was warmed to room temperature and reacted for
at least 8 hours and then a slurry solution of the dilithium salt thus prepared was slowly
added at -20 °C to a slurry solution prepared from 2.26g (6mmol) of ZrCl4(TAHF)2 and
15 20mL of hexane and further reacted at room temperature for eight hours. The
precipitates were filtered and washed with hexane several times to provide 4.3g of (tert-
Bu-O-(CH,))MeSi(9-C3Hyg),ZrCl, in the form of a red solid. (Yield: 94.5%)
1H NMR(500MHz, C6D6) : 1.15(tert-BuO, 9H, s), 1.26 (MeSi, 3H, s), 1.58
(Si-CH2, 2H, m), 1.66 (CH2, 4H, m), 1.91(CH2, 4H, m), 3.32(tert-BuO-CH2, 2H, t),
20  6.86 (Flu-H, 2H, t), 6.90 (Flu-H, 2H, t), 7.15 (Flu-H, 4H, m), 7.60 (Flu-H, 4H, dd),
7.64(Flu-H, 2H, d), 7.77(Flu-H, 2H, d)

<Production Example 2>

1) Preparation of a ligand compound
A ligand compound was prepared in the same manner as set forth in Production
25  Example 1 except for using tert-Bu-O-(CH;)4Cl instead of tert-Bu-O-(CH;)sCl in the
preparation of the ligand, and (tert-Bu-O-(CH,)4)MeSi(9-Ci3Hjp). was obtained
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therefrom with a similar yield to that of Production Example 1. The ligand structure was
determined by 1H-NMR. '
1H NMR(500MHz, C6D6) : -0.40 (MeSi, 3H, S), 0.30 (CH», 2H, m), 0.71 (CH,,
2H, m), 1.05 (tert-BuO, 9H, s), 1.20(CH,, 2H, m), 2.94 (tert-BuO-CH,, 2H, t), 4.10(Flu-
5 O9H, 2H, s), 7.16(Flu-H, 4H, m), 7.35 (Flu-H, 4H, m), 7.35 (Flu-H, 2H, d), 7.43 (Flu-H,
2H, d), 7.77 (Flu-H, 4H, d).

2) Preparation of the metallocene compound
(Tert-Bu-O-(CH,)4)MeSi(9-C,3Hg), ZrCl, was obtained in the same manner as
set forth in Production Example 1 with a similar yield except for using (tert-Bu-O-
10 (CHy)4)MeSi(9-Ci3H1¢), instead of (tert-Bu-O-(CH;)s)MeSi(9-Ci3Ho)o.

1H NMR(500MHz, C6D6) : 1.14 (tert-BuO, 9H, s), 1.26 (MeSi, 3H, s), 1.90
(CH2, 2H, m), 1.99 (CH2, 2H, m), 2.05 (CH2, 2H, m), 3.39 (tert-BuO-CH2, 2H, ), 6.84
(Flu-H, 2H, m), 6.90 (Flu-H, 2H, m), 7.15 (Flu-H, 4H, m), 7.60 (Flu-H, 6H, d), 7.80

15 (Flu-H, 2H, d) | |

<Production Example 3>

1) Preparation of a ligand compound
A ligand compound was prepared in the same manner as set forth in Production
Example 1 except for using tert-Bu-O-(CH;)sCl instead of tert-Bu-O-(CH;)¢Cl in the
20  preparation of the ligand, and then (tert-Bu-O-(CH;)s)MeSi(9-Ci3Hjo)> was obtained
therefrom with a similar yield to that of Production Example 1. The ligand structure was
determined by 1H-NMR.
1H NMR(500MHz, C6D6) : -0.40 (MeSi, 3H, s), 0.29 (CH,, 2H, m), 0.58 (CHa,
2H, m), 0.83 (CH,, 2H, m), 0.95 (CH,, 2H, m), 1.05 (CH_, 2H, m), 1.14 (tert-BuO, 9H,
25 s), 1.30 (CHa, 2H, m), 1.64 (CH,, 2H, m), 3.27 (tert-BuO-CH2, 2H, t), 4.13(Flu-9H, 2H,
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s), 7.17 (Flu-H, 4H, m), 7.26 (Flu-H, 4H, m), 7.37 (Flu-H, 2H, d), 7.43 (Flu-H, 2H, d),
7.78 (Flu-H, 4H, d).

2) Preparation of a metallocene compound
(Tert-Bu-O-(CH;)s)MeSi(9-C;3Hy), ZrCl, was obtained in the same manner as
5 set forth in Production Example 1 with a similar yield except for using (tert-Bu-O-
(CH;)s)MeSi(9-Cy3H 1), instead of (tert-Bu-O-(CH»)¢)MeSi(9-C3Hyo)s.

(“\

Jo
f\g

1H NMR(500MHz, C6D6) : 1.17 (tert-BuO, 9H, s), 1.29 (MeSi, 3H, s), 1.41

(CH2, 4H, m), 1.49 (CH2, 2H, m), 1.64 (CH2, 2H, m), 1.89 (CH2, 4H, m), 1.94 (CH2,

10 2H, m), 3.30 (tert-BuO-CH2, 2H, t), 6.81 (Flu-H, 2H, m), 6.90 (Flu-H, 2H, m), 7.14
(Flu-H, 4H, m), 7.60 (Flu-H, 4H, d), 7.65 (Flu-H, 2H, d), 7.78 (Flu-H, 2H, d)

>°

<Examples 1 to 13>

Toluene was added to a 500 ml glass reactor and then 1-hexene (or 1-octene for

Example 2) was put into the reactor and a 10 wt% solution of methyl aluminoxane

15  (MAO) in toluene was added thereto. Then, a 1mM solution of the product prepared in

Production Example 1, (tert-Bu-O-(CH,)s)MeSi(9-C13Hg),ZrCl,) in toluene was put into

the reactor and then a polymerization reaction was initiated by introducing ethylene into

the reactor. After the resulting mixture was stirred for a predetermined time, the gas in

the reactor was vented and a solution of ethanol and hydrochloric acid was poured into

20  the reaction product, which was then stirred, filtered, and then washed with ethanol, and
then subjected to evaporation of the solvent to provide an olefin block copolymer.

Regarding the above examples, the content of 1-hexene (or 1-octene) in the

total amount of monomers including 1-hexene (or 1-octene) and ethylene was varied to

prepare olefin block copolymers.

25 <Comparative Example 1>
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As an olefin elastomer, an ethylene-1-octene random copolymer marketed by
LG. Chem. Ltd. under the trade name of LUCENE™ LC170 was used for Comparative
Example 1.

< Comparative Example 2>

5 As an olefin block copolymer, an ethylene-1-octene block copolymer marketed
from Dow Chemical Co., Ltd. under the trade name of INFUSE™ 9507 (Melt Index .
(190°C, 2.16 kg): 5 g/10 min; Density: 0.866 g/em®) was used for Comparative Example
2. |

Some properties of the ethylene-a-olefin copolymers as obtained from
10  Examples 1 to 13 and the polymer of Comparative Examples 1 and 2 were measured in

accordance with the methods set forth in the following experimental examples.
<Experimental Examples>

(1) WAXD pattern analysis
With using a micro injection molding system (model name: Haake Minijet II,
15  manufactured by Thermo Electron Co., Ltd.), the copolymers obtained from the
examples and the comparative examples were melted at 220 °C for three minutes, and
then were subjected to a injection molding with a rectangular bar type mold at 40 °C
and maintained for 30 seconds. Then, the resulting product was subjeéted to aging at
250 bar for 60 seconds to provide a sample having a rectangular bar shape (64mm *
20 12.7mm * 3.2mm). Each of the samples was used for a density measurement and a
WAXD analysis.

For comparison, the WAXD patterns for the block copolyrher of Example 8, the
random copolymer of Comparative Example 1, and the block copolymer of
Comparative Example 2 were shown together in FIG. 1. (In FIG. 1, the solid line:

25  Example 8, the alternating long and short dashed line: Comparative Example 1, and the
dashed line: Comparative Example 2) In addition, likewise, the WAXD analysis was
carried out for each of Examples 1 to 7 and Examples 9 to 13 to derive the WAXD
pattern. In this regard, the drawing range for the WAXD pattern was limited to the 20

range from about 11° to about 35°.
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From the WAXD patterns derived as above, deconvolution was conducted with
a single line fitting by using a Fundamental parameter (FP) approach of Bruker TOlsAS
program to obtain the area of each peak and the ratio therebetween. In this regard, the
TOPAS program was run with using the Chebychev 3" order function. In addition, for

5  the first and the second peaks shown at 26 of 21.5+0.5° and about 23.7+0.5°, the center

of each peak in the TOPAS program was designated at 20 of about 20 to 22° and about

22 to 24°, respectively, and then the deconvolution was conducted with a single line

fitting to obtain the area of each peak. Each peak area was put into the formula, (the

area of the first peak at 21.5+0.5°)/ (the area of the second peak at 23.7+0.5°), to

10  calculate the peak area ratio. The specific 20 values and the peak area ratios for each
peak that are derived as above are summarized in Table 1.

For the first peak of the WAXD pattern, the FWHM value was also determined
by using the area function of the Bruker EVA program. In this regard, with the
measured range of the first peak as designated from 20° to 23°, it was measured by using

15 the area function. The FWHM values thus obtained are summarized in Table 1.

In the analysis of the WAXD pattern, the measuring instruments being used
were as follows:

* Measuring instruments:

Bruker AXS D8 Endeavor XRD

20 Cu Ka radiation (wave length; 1.5418 A) -
Vantek position sensitive detector (PSD window: 6°)
Goniometer radius: 217.5 mm

Full Axial model-primary/secondary soller: 2.3°

(2) Degree of Crystallization
25 First, the area of each peak was calculated in accordance with the method as set
forth in section (1). In the WAXD pattern derived as set forth in section (1), the
measurement range was also set to be the 26 range of about 11° to 35°. The center of the
halo (the amorphous region pattern that was shown in the lower part of the crystalline
peak) appearing in the measurement range was designated as an approximate 26 value
30  near the center of the above measurement range, and deconvolution was conducted with

a single line fitting to provide the halo area. The degree of crystallization was obtained
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0.868 30.9 Exanmple 13 17.9 21.5 0.498 23.7 2.3 16 0.865 26.6 Conp. Exanple
1 12.0 (Cc) No peak No peak No peak - - 0.873
WO 2012/102571 PCT/KR2012/000631

by putting the values of each peak area and the halo area into Mathematical Formula 2.
The results are summarized in Table 1. In the WAXD pattern, the drawing range for the
measurement of the degree of crystallization was limited to the 26 range from about 11°
to 35°. The measuring instruments were the same as set forth in section (1).
5 [Mathematical Formula 2]

Degree of Crystallization (%) = {(B+C)/(A+B+C)} * 100

In Mathematical Formula 2, A represents the area of the WAXD pattern
corresponding to the amorphous région in the 26 range from about 11° to 35°, for
example the halo area as shown in the 26 range from about 11° to 35°, and B represents

10  the peak area shown at about 21.5+0.5°, and C represents the peak area shown at about

23.7+0.5°.

(3) Density
The density was measured in a Mettler balance by using the sample of the
rectangular bar (64mm * 12.7mm * 3.2mm) that was obtained for the WAXD analysis

15  insection (1). The obtained results are summarized in Table 1.

(4) Melting temperature (Tp,) and Crystallization temperature (T)

The copolymer sample was heated from a temperautre of 30 °C to a temperature
of 200 °C at a heating rate of 20 °C/min with its equilibration state being maintained,
and was kept at that temperature for five minutes, and thereby thermal history of the

20  sample was eliminated. Again, the sample was cooled to 10 °C at a rate of 10 °C/min to
find out the exothermic peak corresponding to the crystallization temperature. After .
being kept at 10 °C for one minute, the sample was heated up to 200 °C at a heating rate
of 10 °C/min, and then kept at that temperature for one minute and cooled again to 30
°C, and then the experiment was completed.

25 In the measurement results obtained from DSC (Differential Scanning
Calorimeter, manufacture by TA instruments, DSC2920 model), the top of the heat flow
curve depending on the temperature within the range descending at a rate of 10 °C/min
was determined as the crystallization temperature. Within the range ascending at a rate
of 10°C/min, the peak having a larger area was determined as a first peak and the peak

30 having a smaller area as a second peak. In this regard, the heating and the cooling rates

were 10°C/min, respectively. The results measured in the second heating range was
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Conp. Exanple 2 16.3 (Cc) 21.5 0.341 23.8 4.5 20 0.866 30.8 * "Cc" refers
to using 1-octene for the a-ol efin nononer instead of 1-hexene. * For
Exanpl es WO 241%192%1 and 8 to 11, there was no neasured PETHR20f2400¢3he
content of the hard segnent. 5 * The polynmer of Conparative Exanple 1 was a
random copol ynmer so that it was inpossible to define a plurality of bl ocks
or segnents, and thus no result was obatined for the content of the hard

segment [ -I-fallsbeldefor2 lietesr?nqmnegsthe-:r ‘rrﬁeﬁtlcr:?g ‘t-gr%pg%}urlé{‘.’v Tﬁg ln}é?ﬁns t%rrn%le}a)(urle rfligg )t<he degree

of crystallization as measured are summarized in Table 2.

(5) Analysis of the DSC pattern
After the DSC pattern was derived in the same manner as set forth in section (4),
5 and the first peak and, if present, the second peak were determined, and then with the
base line for each peak determined therefrom, each peak area over the base line was
calculated. In this regard, for each peak, the highest point of the heat flow curve (in the
case where the second derivative of the curve in the DSC pattern is below zero) or the
lowest point of the heat flow curve (in the case where the second derivative of the curve
10 in the DSC pattern is above zero) was set as the top of each peak, and the base line was
determined based on the top of the peak. The base line was set as the line connecting
two highest points of the heat flow curve in the range of about £20°C based on the top
of the péak wherein the second derivative of the curve in the DSC pattern is below zero.
By contrast, the base line was set as the line connecting two lowest points of the heat
" 15 curve in the above range of the peak wherein the second derivative is above zero. The
value of Mathematical Formula 1 was calculated from the areas of the first and the
second peaks, and it was also checked whether the second peak was present. The value
of Mathematical Formula 1 and the presence of the second peak were checked for
Examples 1 to 13 and Comparative Example 1, respectively. The results are

20  summarized in Table 2.

Mathematical Formula 1: A2/(A1+A2)
In Mathematical Formula 1, A1 and A2 represent the areas of the first and the

second peaks, respectively.

(6) Analysis for the hard segment content
25 For the copolymers of the examples and the comparative examples, the content
(mole fraction) of the hard segment was calculated by using commercialized Time-
Domain NMR equipment (TD NMR equipment manufactured by Bruker Optics Co.,
Ltd., tradew name: Minspec). First, the Free Induction Decay (FID) for the samples of
the examples and. the comparative examples were measured by using such TD NMR

30 equipment. The FID thus measured was expressed as a function of the time and the
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DSC Pattern anal ysis Presence of the second peak Val ue of the fornula
A2/ (Al + A2) Exanple 1 121 107.2 119200 2.89 no 0.00 Exanple 2 118 103.5
138000 3.WO0 2012/102571 PCT/KR2012/000631

intensity. In addition, a function having a graph most similar to that of the FID function
was derived with varying four constants of A, B, T2, and T2g.w, and then A, B, T2,
and T2, for each sample were deterniined therefrom.
It has been known in the art that in the case of the hard segment, T2 (spin-spin
5 relaxation time) relaxation derived therefrom appears to be very fast, while T2 (spin-
spin relaxation time) relaxation derived from the soft segment appears to be very slow.
Therefore, among the values of A, B, T2, and T2, being determined in the above, a
lower value of T2 was determined as the T2 value of the hard segment (i.e., T2¢g), and
a higher value of T2 was determined as T2 value of the soft segment, (i.e., T2gow). From
10  these results, the content (mol%) of the hard segment was calculated together with the
constants, A and B. The hard segment was calculated in the same manner as previously
mentioned for Examples 2, 3, 7, 12, 13, and Comparative Examples 1 and 2 are

summarized in Table 1.

[Mathematical Formula 3] ‘
15 Intensity = A x EXP(-Time/ T2¢,g) + B x EXP(-Time/ T2gjow)
The values of A, B, T2tast, T2510w Were determined through ﬁtting; respectively.
Hard segment (mol%) = A/(A+B) x 100 '

In Mathematical Formula 3, the intensity and the time are the vaIues derived

from the results of the FID analysis, T2qng is the T2 (spin-spin relaxation time)

20  relaxation value for the hard segment, and T2, is the TZ (spin-spin relaxation time)
relaxation value for the soft segment. Further, A and B are the constants determined by

the fitting and have the value proportionate to the content of each segment, representing

the relative ratios of the hard segment and the soft segment, respectively.

(7) Molecular weight and Molecular Weight Distribution (PolyDispersity

25  Index: PDI) |
A number average molecular weight (M,) and a weight average molecular
weight (M) were measured by using gel permeation chromatography (GPC), and then
the value of the molecular weight distribution was calculated by dividing the weight
average molecular weight by the number average molecular weight. The weight average

30  molecular weight and the PDI for the molecular weight distribution are summarized in
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no 0.00 Exanple 3 120 104.3 129400 2.98 no 0.00 Exanple 4 122 105.4 107700
2.87 yes 0.15 Exanple 5 122 105.3 101500 2.73 yes 0.12
WO 2012/102571 PCT/KR2012/000631

Table 2. The characteristic values calculated according to the aforementioned methods

are compiled in Table 1 and Table 2, respectively.

(8) Analysis for the content of the a-olefin repeating units
5 For the copolymers of the examples 1 to 13, the comparative examples 1 and 2,
the contents (mole fraction) of the 1-hexene or 1-octene repeating units were measured
by using 1H-NMR spectroscopy. Specifically, the contents are measured by quantifying
methyl peak at about 0.9ppm in the 1H-NMR spectrum.

10 [Table 1]

Sample The The first peak The The ratio | Degree Density | Content of the
content in WAXD second between of (g/ cm?) hard segment
of 1- pattern peak in the areas | crystalli (mol%)
hexene WAXD | of the first | zation
(or 1- pattern peak and (%)
octene) 26 Fw 20(°) the
(mol%) ©) HM second
. peak
Exarﬁple 1 6.6 214 | 0.514 23.6 23 23 0.898 No measured .
| ‘ ' value
Example 2 9.9 21.5 | 0.505 23.7 24 23 0.886 50.8
(Oc)
Example 3 10.6 21.5 | 0.509 23.7 23 22 0.885 47.5
Example 4 114 21.3 | 0.522 237 2.6 21 0.883 No measured
value
Example 5 11.8 214 | 0511 23.7 2.2 22 0.880 No measured
' value
Example 6 11.8 21.5 | 0.498 23.7 2.5 19 0.876 No measured
value
Example 7 12.7 21.5 | 0.489 23.8 2.2 20 0.876 39.9
Example 8 12.5 21.4 | 0.505 23.7 2.1 19 0.875 No measured
value
Example 9 13.0 214 | 0510 23.7 2.5 20 0.875 No measured
' value
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Exanple 6 121 104.6 96400 2.52 no 0.00 Exanple 7 120 105.0 99800 3. 20 yes
0.22 .Exanple 8 122 104.0 102600 2.60 yes .0.23 Exanmple 9 120

WO 2012/102571 PCT/KR2012/000631
Example 10 12.9 21.5 | 0510 23.7 23 18 0.873 No measured
4 value
Example 11 14.1 21.5 § 0.503 23.7 2.4 18 0.869 No measured
value
Example 12 15.0 214 | 0517 23.7 2.7 16 0.868 30.9
Example 13 17.9 21.5 | 0.498 23.7 .23 16 0.865 26.6
Comp. 12.0(Oc) | No No No peak - - 0.873 -
Example 1 peak | peak
Comp. 16.3(Oc) | 21.5 | 0.341 23.8 4.5 20 0.866 30.8
Example 2

* “Qc¢” refers to using 1-octene for the a-olefin monomer instead of 1-hexene.
* For Examples 1, 4 to 6, and 8 to 11, there was no measured result for the content of
the hard segment.

5 * The polymer of Comparative Example 1 was a random copolymer so that it was
impossible to define a plurality of blocks or segments, and thus no result was obatined

for the content of the hard segment.

[Table 2]
DSC Pattern analysis
Samples Tm | Tc My Polydispersity | Presence of Value of the formula
cC) | O index . the second '
peak . A2/(Al + A2)
Example 1 121 | 107.2 | 119200 2.89 no 0.00
Example 2 118 | 103.5 | 138000 3.10 no 0.00
Example 3 120 | 104.3 | 129400 2.98 no . 0.00
Example 4 122 | 105.4 | 107700 2.87 yes 0.15
Example 5 122 | 105.3 | 101500 2.73 yes 0.12
Example 6 121 | 104.6 | 96400 2.52 no 0.00
Example 7 120 | 105.0 | 99800 3.20 yes 0.22
Example 8 122 | 104.0 | 102600 2.60 yes ) 0.23
Example 9 120 | 105.2 | 102200 2.74 yes 0.08
Example 10 120 | 104.9 | 96800 2.70 _ yes 0.08
Example 11 121 | 106.5 | 96700 2.82 yes 0.29
Example 12 119 | 105.1 | 98200 2.68 yes 0.37
Example 13 118 | 104.3 | 75200 3.20 no 0.00
Comparative 56 | 59.0 | 99700 2.49 no 0.00

33



105. 2 102200 2.74 yes 0.08 Exanple 10 120 104.9 96800 2.70 yes 0.08 Exanpl e
11 121 106.5 96700 2.82 yes 0.29 Exanple 12 119 105.1 98200

WO 2012/102571 PCT/KR2012/000631
Example 1
Comparative 124 | 91.0 | 73000 2.62 No measured value
Example 2 ‘

* For Comparative Example 2, there was no measured result for the DSC

pattern analysis.
With reference to Table 1 and FIG. 1, the block copolymer of the examples
were found to have crystalline characteristics wherein in the WAXD pattern the peaks
5  were shown at the 20 of about 21.5+0.5° and about 23.7+0.5° and the ratio between the
peak areas defined by (the peak area at about 21.5+0.5°) /(the peak area at about
23.7+0.5°) was no more than 3.0. It was also found that the FWHM value of the peak
shown at about 21.5+0.5° was at least about 0.45° and the degree of crystallization was
from about 10 to 30%. With regard to the DSC pattern, the block copolymer of the

10  examples were also observed to have the first peak at a melting temperature, and
optionally the second peak at another temperature, satisfying that the ratio between the
areas of the first and the second peaks was at least zero but less than one.

In contrast, the random copolymer of Comparative Example 1 was a different
type of copolymer from the block copolymers of the examples such that it was

15  impossible to define a plurality of blocks or segments. Besides, it showed no peak in the
WAXD pattern and thus failed to have any of the aforementioned crystalline
characteristics. The block copolymer of Compafative Example 2 was also.found to have
different characteristics from the block copolymer of the examples because its FWHM
value and the peak area ratio were different therefrom.

20 It was found that the block copolymers of the examples with such novel
crystalline characteristics exhibited excellent heat resistance as well as a high melting
point that is much higher than that of Comparative Example 1 and comparable to that of
Comparative Example 2. In addition, the block copolymer of the examples were found
to have a higher crystallization temperature and a broadened molecular weight

25  distribution when being compared with the copolymer of Comparative Examples 1 and
2. From these results, it was conﬁﬁned that the block copolymers of the examples had a
higher speed of the crystallization when being subject to a melting process in
comparison with the copolymers of Comparative Examples 1 and 2, ihdicating excellent

processability and moldability into a product.
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2.68 yes 0.37 Exanple 13 118 104.3 75200 3.20 no 0.00 Conparative 56 59.0
99700 2.49 no 0.00 WD 2012/102571PCT/ KR2012/ 000631 Exanple 1 Conparative
124 91. 0 WOQOR/®2%¥2 No neasured val ue Exanple 2 PETER2009p@ at | ve
Exanple 2, there was no neasured result for the DSC pattern anal ysis.

Wth reference to Table 1 and FIG 1, the bl ock copol yner of the exanples
were found to have crystalline characteristics wherein in the WAXD pattern

the peaks 5 were shown a he.20 of about ,21.50. nd abqut . 23. 70.5 and t he
rati o between t ﬁB ﬂggﬁwnaﬁ‘sé’%oc&e?"upﬂ@&‘%§/°€ Ehﬁeexﬂlélggesi\%%%ﬁm%fﬁﬁn%% @ﬁqS)

I (the peakiRl@a REmBALWefiddt theré anBthe) QofiiiSe EatAMNedment inta Y@Gimt&Redtound
that the FWHM val ue of the peak shown at about 21.50.5 was at |east about

0. 45 and t hed deyrkayveos centajs tamidunt af itlom avedefitt mompaIsEueoPPlyReiZEd othergin 19
regard to ts}poew 5) %&t o Eiggerreg of 3e%§it}p,le())(ﬁllf)it?nogp&lc¥1'ire%rt eﬁ];tictitr}eas an elastomer.
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10 exanpl es were al so observed to have the first peak at a nelting
tenperature, and optionally the second peak at another tenperature,

sati sfyi ngot2hetioesve rati o between the areas of the firstcamkbirosetond
peaks was at | east zero but |ess than one. In contrast, the random
copol yner of Conparative Exanple 1 was a different type of copolynmer from
the bl ock copol yners of the exanples such that it was 15 inpossible to
define a plurality, of blocks or segments. Besides, it showed no peak in the
WAXD pattemmc ailed to have any of the aforenentioned crystalline
characteristics. The bl ock copol ynmer of Conparative Exanple 2 was al so
found to have different characteristics fromthe bl ock copol yner of the
exanpl es becausel.its BAAHWWlafal lbdaoc:kndopdijamprea:lorrmriemgr at pblra/lktyeofijibﬂdcks eort

therefrom 201t s found that. the bl oc rrers ftgﬂ OE%a Ies W th
such novel SSERRA{S A} GRMEH & lgppgg,pggpyg}ﬁ H‘ge’f(‘&‘ | s - ofiei} Fepsating ance

as wel | 5 asygitdUrPrerehihag faefidts fdiabné gndigh hi gher than that of
Conparative Exanple 1 and conparable to that of Conparative Exanp . In

addition, the bIWelodlp@blybnlecomﬂymﬁeshewampa@satmﬂr239 oot & ﬁai/@ Et(hﬁ gher
crystalllzatl ratur e ar h
di stributi8h tWé & ?16 fé&ﬁb@?‘&%"mpﬁ ﬁeﬁl"' V\%o oa?sa??f;l/néa'dl‘:l%?'arrpl es

1 and 2. Ftﬁgﬁéikeﬁ@a €9 841085°)/i (theWRsk eRakt 23120 50t nb AdordtagB.acopol yners of
the exanpl es had a higher speed of the crystallization when being subject
to a nelting process in conparison with the copolymers of Conparative
Exanples 1 and 2, indicating excellent processability and noldability into
a prodlet . 2. | n dddidléfonblotkh eopilpmkr topesoydanes woth ¢laan dy avhstrais theave

cach seqmotn f SoRBA 3l eden burt TRl A RGa AL E D RO, o°

a-olefin ngmgprers copol yneri zed therein to show a certain degree of
density, exhibiting excellent elasticity as an elastonmer. WO

2012/ 102571PCT/ KR2012/ 000631 What is clainmed is: 1.An olefin block

copol ynmer conprigsing I th se
et hyl ene or propgig/l enearrhg O%fﬁ! Bl%Xlﬁ%II) brglﬁlgﬁi %cloe(%anﬂér%gtggg{a??\g ?hﬁgﬁwé

di fferent degree bf aﬁytslaﬂ%tﬂfnﬁ aﬂﬂaﬁl&daﬁﬂ@hfwfatlo of a crywhiltineipeak heeahb acpattern
copol yner shovvs peaks at the, 20 of 21.50.5 and 23.70.5 in its w de-angle
x-ray dif f pEaof 8¢ ViKkpatisar isdrom 194130%e peak ratio as defined by (the
peak area at 21.50.5)/ (the peak area at 23.70.5) is no nore than 3.0.
102. The ol efin bl ock copolynmer in accordance with Claim1, wherein the peak
as shown at 21.50.5 hdhealéfid blovk dopolgmenal hcovedanoe mithFUkivp 1y atheecinfthet

| east 0. 45 e o n bl ock copol prdance with C aim
1, wher ei nolagk Cﬁgﬂéﬁ%@s@fcr@?@}b?%(’l“lt%wrﬁ T ﬁ%ﬁi}éﬁlﬁ ma ratio of a
crystabpine peak area to a pattern area of the WAXD pattern is from10 to

30% 4. The olefin block copolynmer in accordance with C aim 1,
wherein the bl ock copdhgmiefimblock copglymat i aeeordsnce sntbeChitmrle V(hﬁce)mélﬂe 95 to

aher ei n t Bk seRmRcrpopeag el BRI BE PGP E (T of ' 110 16 1356
6.  The olefin block copolymer in accordance with Claim 1, wherein in the
25  DSC pattern, the block copolymer shows a first peak at a melting temperature of 110 to
135°C, and optionally a second peak at a temperature different from the first peak, and
the first and the second peaks satisfy Mathematical Formula 1 as follows:
[Mathematical Formula 1]
0<A2/(A1+A2)<1
30 - in Mathematical Formula 1, A1 and A2 represent the areas of the first peak and

the second peak, respectively.
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6. The olefin block copolynmer in accordance with Claim1l1, wherein in the 25
DSC pattern, the bl ock copol ynmer shows a first peak at a nelting

t enper at WO 2012/10291t o 135C, and optionally a second peaRCAKR0t249p@Sat ur e
different fromthe first peak, and the first and the second peaks satisfy
Mat hematical Formula 1 as follows: [Mathematical Formula 1] 0 < A2/ (Al +
A2) < 1 30in Mathematical Fornmula 1, Al and A2 represent the areas of the
first peak and the second . fespectively., WO . . .

2012/ 102571PCT/ KR201 2/ BBGKIH Block E3po}ymes in decordaios, withy Claim 6 wherein the
accor dancesé%h@pgakad &s inMheride Jdflae tsegs’ad peak appears in the range of 40
to 105C 8. e olefin block copolyner in accordance with Claiml,
wherein the 5 bl ock copol yner conprises a hard segnent conprising a first
nol e fraction of, a-ol e{ i i its.a . t 1 sl Ng a
second nol e fracgt'i on g#%—%ﬁ&?% r@g%ogglltn%ﬁlgn %‘%Pfdgﬁgéhﬁf‘%lgﬁgééon rlrllé)?;?}:'aerl

fracti on i Bldok @bgslymbatorhpesed arhatd sephent canpriitng a first mole fra8tiod bfa-w@lefini n
bl ock copolyner in accordance with Caim8, wherein the 10 nole fraction of

a-ol efi n r Epegiingnynithiapd acsoft SeEBENt COTRPISIRG @) Pesond dogle P ey 019aeding

val ue bet T | reaelhon.

10, “The- ol SPralitally did BP-Eohd ke RRRAT MARSARP I TR GOk RENSPY ¢ e

bl ock copol ymer conprises 20 to 95 nol % of hard segnents and 5 to 80 nol %
of soft 15segnents. 1.. The ol efin. bl ock, copol. .in accordance

W thClaim 8 ahbr ei n ThAIE Bok GRRRIMARE ECHIHES Wi Gairh a PHEFHS 0
segneni; i Npfie 8RN ANRoEAATEGBRE Shits BN f SRINAR BbclE bYflFhbd BAtd on, a
density, and a nelting tenperature. 20 ‘ 12. The ol efin block

copol ymer valuabetwreda tieding mplediastion and thiesewind mdle fisbtaark copol ymer conpri ses
80 to 98 nol % of et hyl ene or propyl ene repeating units and a remaining
anount of a-olefin repeating units. 2513. The ol efin bl ock copolymer in
accordance w th (@ ai mrhe oMIRT Blobk IhgolPmec kn sRPEIMOE kvithaS]adn B¢ Rdieckdin @ie 0. 85
g/cnB to 0.92 g/cnB. ) 14. e olefin block copolymer in accordance
with d ai nblockgppelpingr eorapiiges R te Spangliree! haid sagmentyard e Sl deolimplall ar

wei ght 1§f 560 Otsto 3, 000, 000 and a 30pol ydi spersity index of 2.5 to 6.

15.  An-dl ef TS Bl ock copol yner conprising a plurality of blocks or WO
2012/ 102571PCT/ KR2012/ 000631

11. The olefin block copolymer in accordance with Claim 8, wherein the
hard segment has a higher value than the soft segment in at least one characteristic

among a degree of crystallization, a density, and a melting temperature.

20
12. The olefin block copolymer in accordance with Claim 1, wherein the
block copolymer comprises 80 to 98 mol% of ethylene or propylene repeating units and
a remaining amount of a-olefin repeating units.
25 13. The olefin block copolymer in accordance with Claim 1, wherein the

block copolymer has a density of 0.85 g/em’ to 0.92 g/em’.

14. The olefin block copolymer in accordance with Claim 1, wherein the
block copolymer has a weight average molecular weight of 5,000 to 3,000,000 and a
30  polydispersity index of 2.5 to 6.

15. An olefin block copolymer comprising a plurality of blocks or
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segnents that conprise ethylene or propylene repeating units and a-olefin
repeating units at different nole fractions fromone another, wherein the
bl ock copyD2AEY10283TdWws a first peak at a nelting tenperaPGT&R2D1210D06310 135C,
and optionally a second peak at a tenperature different fromthat of the
first peak in a DSC pattern, and the first and the 5 second peaks neet
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a second stHCB P%‘KA?{PES?{SPﬁ%gﬂmeﬁﬂnllr(?@g%gg%i({)iﬁ;st and the cocatal yst has no
i nteraction therebetween; 30 and wherein the Group IV transition
metal of the netal |l ocene catal yst and the organic functional fgr oup of the
cocat al yst do i n1t7er actAnoelefin fhlaskc sopalyaer jqemprising; lﬂspluﬁftlm/ eof blgoks or

i-!-

2012/ 1 571PCT 3 d o efin
bl ock g(g)pof | n accog gen%tgylen? k?rcajrg?ylg%Sreg\%{n% %{dog%(f‘%ﬂ}? e%@at?ﬂ
| east one &ﬁl&ﬁﬁtdeﬂeréﬁtﬁfmbmﬁc@érﬁlﬂmﬁ@ﬁéhﬁtheﬂg of 1 butene 1- pent ene,

4- et hyl - 1- pentene, 1 -hexene, hept ene, 1-octene, 1 -dece

Sundecene, 1 dootedsee e blogk FoRmBcRONS e AR g OGRS §1 BEeHE720.5°
20, The, mey noch e PLAMIEIaR0) oD Rl ORRNTRLKLD REFPLOANER

Cl ai m 18, erein ocene catalyst cdnpris a netall ocene corrpound
of Chem cahasofuliilvitilat half maximum (FWHM) value of at least 0.45°.
20 '
18. A method of producing an olefin block copolymer, comprising:
subjecting ethylene or propylene and an a-olefin to copolymerization at a
temperature of 70 to 150°C in the presence of a catalyst composition comprising a
metallocene catalyst having a Group IV transition metal and a Lewis base functional
25  group, and a cocatalyst having a Lewis acid element and an organic functional group;
wherein at the copolymerization temperature, there occur alternatively between
the metallocene catalyst and the cocatalyst a first state in which the Lewis base
functional group and the Lewis acid element form an acid-base bond and a second state
in which the metallocene catalyst and the cocatalyst has no interaction therebetween;
30 and

wherein the Group IV transition metal of the metallocene catalyst and the

organic functional group of the cocatalyst do interaction with each other in the first state.
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10[ Chem cal Formula 11 R12R15 R13 R14 in Chemcal Formula 1, Rl to
R17 are the sanme with or different fromeach other, and are independently
hydr ogen, W@ 2AV10g¥m, a Cl - C20 al kyl group, a C2 - C20PETRRNI2/(p@up, a C6
- C20 aryl group, a C7 - C20 al kylaryl group, or a C7 - C20 arylal kyl 15
group, respectively, L is a straight or branched chain CI - Cl10 al kyl ene
group, Dis -0-, - S or -N(R -, wherein Ris hydrogen, a halogen, a Cl -
C20 al kyl group, a C2 C20 al kenyl group, or a C6 - C20 aryl group, Ais
hydrogen, a hal ogen, a CI - C20 al kyl group, a C2 - C20 al kenyl group, a C6
- C20 aryl groupyg. a Cfhe rﬁ@ﬁo@'ogr@ddéﬁnogE@H}Deﬁrﬁb@?:k@@o@&ﬁérGihkaﬂcoﬂbﬁktw, a
c2 - C20 al l,<o>r<(%§1 al kgll group, a - C20 heterocyclic al kyl group, or a 20
C5 - C20 hwithr@ainy I 8,gvlaugin theneolefiars phlsaghong selptey frompthe groupeconpigegioni t h A
to forma heterocycl onpri si i1rQg r e L Ve ej ght
rember od- hLCRRBey LRETSTEr BetyP s el el 1 EBIRL Sy oBreht Pk e LY

G oup 1Y t padwskid, Qrdodedenk, 1-¥lraddwdnX2 -Bexadédeae,sadd -iédehe.or different from
each other, and are independently a halogen, a C - C20 al kyl group, a C2 -
C20 al kenyl group, a C6 - C20 aryl group, a nitro group, an am do 25group,

a Cl - C20 al kylsy Iyl - o 0 s

sul fonate gr oup,ﬁ)" WO %&%@B%@?f#’&ql%%o%}%%t&g%%e%o grt I \ggﬁy?cc%gr‘}%ee

nmet hod of pithdtiainn @8 amhatiafthée metablokereopadl ystreomprisacracidiomae compbtid 6 ai m
18, wherein the cocatal yst conprises a conpound of Chem cal Formula 3: '
5[ Chenmi cal Chemiral Borgwla f:al (R18) - 0] . - in Chemical Fornula 3, RL 8s are
the sampe w th orreqi.fd; each other, and are independently a d- C20
hydrocg§bon; or [gqﬂéfll{l@é{zl%% g%lgzgg?ar bon substituted with a halogen; and n is
an integer of at Igast}'t R7

R13 Rt4

in Chemical Formula 1, R1 to R17 are the same with or different from each

other, and aré independently hydrogen, a halogen, a C; - Cy alkyl group, a C; - Cyo
alkenyl group, a Cs - Cy aryl group, a C; - Cyoalkylaryl group, or a C; - Cy arylalkyl

15  group, respectively, L is a straight or branched chain C; - Cy alkylene group, D is -O-, -
S- or -N(R)-, wherein R is hydrogen, a halogen, a C; - Cy alkyl group, a C; - Cyo
alkenyl group, or a Cg - Cyq aryl group, A is hydrogen, a halogen, a C; - Cy alkyl group,

a C, - Cy alkenyl group, a Cq - Cy aryl group, a C; - Cy alkylaryl group, a C7 - Cy
arylalkyl group, a C, - Cy alkoxy alkyl group, a C, - Cy heterocyclic alkyl group, or a

20  Cs - Cy heteroaryl group, and when the D is -N(R)-, R can be linked with A to form a
heterocycle comprising nitrogen, for example, a five to eight membered heterocycle

such as piperidinyl or pyrrolydinyl moiety, M is a Group IV transition metal, X1 and X2

are the same with or different from each other, and are independently a halogen, a C; -

Cyo alkyl group, a C; - Cy alkenyl group, a Cg - Cyo aryl group, a nitro group, an amido

25  group, a C; - Cy alkylsilyl group, a C; - Cy alkoxy group, or a C - Cy sulfonate group,
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respectively.

21. The method of producing an olefin block copolymer in accordance
with Claim 18, wherein the cocatalyst comprises a compound of Chemical Formula 3:

[Chemical Formula 3]

-[Al(R18)-O],-

in Chemical Formula 3, R18s are the same with or different from each other,
and are independently a C1- C20 hydrocarbon; or a C1-C20 hydrocarbon substituted

with a halogen; and n is an integer of at least two.

40



