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2 Ak 8% 3 (Temperature Rising Elution Fractionation)ol ola] AAE nvle} o] Holx 3719 &
3] Z

gl (fractions)S zte= YE-EY Zgv Sd=2A,

2349 sREZM (homopolymer) & olE#d 2 C4 WA C209] o-S#HA(alpha—olefin) &2 o|Fo|X| &=
TOoRFE AElns Hojx 1 Fo TRgde FZ(copolymers)e) A1 ZEIAAA Z;

29309 sRZeln Bt ogd 2 4 A 02090 a-LUNOR o]FolXE FOo RN *dE“ﬂ% Holw 1
Fol 22 mFevolal, 7] Al =2 Fefvek dolgh A2 ZRAA Ev;

mzade] sREey] i ofgd U o4 A (209 q-SUNOR ofolx wozRy HuEE HoE 1
So memae mEeleloln, 7] Al E2A Felu 9 ] A2 Z2AA Eelulo ol A3 Z2Ea
A Eeln

v Bal== ok 5000 g/mol WA ¢k 250,000 g/mole] MwE 7AW,
Hol| g4 u, A7 He-ng Zgy Eds=,

-15Co A AL d(xylene)oll 7F&Aolar, °F 55 mol % WA <F 85 mol %< o}o]AEBrEl(isotactic) (mm) 3F ¢
A TFAA(triad tacticity)S 7HA= A1 £3);

-5CoA AD@(xylene) T vyF 22 A (dichlorobenzene)ol] E-g&Adojar, 40TolA Add == vjEF2=2d
Aol 7H8dQ0 A2 5, 2

=

70CoAA ALdd == gFE22dA E8Aolar, oF 85 mol % WA ¢F 98mol %2] ofo] AEEl(isotactic) (mm)
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-15CoA 7HeAola, HE-RY Zgue ok 50 % 92 AAEE Al EIS e AL EHORE 3§}
= HE-RY Y9 Bd=.

A% 3

A1kl Ao A,

°F 10,000 g/mol WA ¢F 150,000 g/mole] MwE 7HA& HE& 5 o2 3t HE-EY Z+ Ed=.
AT 4

A1l oA,

oF 20,000g/mol WA °F 60,000g/mol ] MvE 7HAE 21& SR st dE-RY Zv Bi=
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89 BaEel A Ao o WE-RY Ten Bus
A7 10

ZE v Ao FEd AL EAHSR 3= HEY-EY En Ed=.

A7 11

A1) loj A,

A7) A1 ZEIAAA Zoes zeddd) ogde] mEeus ¥deti, A7) A2 Tagds] Zgus xg
Ll oge] IEYWE 2338, A7) A3 Z2LdAA e =29 3 dgde IEwE 23}
= AS B0 & dE-2g iy Bds,

A+ 12
1) A13ke] "HE-Rd Zow Bd= oF 40 WA oF 97 T %;
2) Hojx shfe] Ha FofA oF 1 WA oF 30 TF %

3) Holw shupel g2 of 1 U4 oF 30 FF &

4
F

H AgHoz Ao{w shkel 8 A o 0.01 WA °F 0.5 FF & 2
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5) AeAd oz Holx 3hfe] 7tAA °F 0.01 FF % U] 5 FF %

A7) TF e FHE JHA 2= T THS VTR s S 5HoR e FHEE HHA 4=

47 dE-mg FEe BAs=E oF 1.8 A oF 3.59 MIDE HE AS 5o s RuE HAA
ZAAE.
AT 14

158k Lo A,

Al 71 g A2 7)1

[0

=9

tlo

iz,

A7 A1 7)B-(substrate) 2 A7) A2 7] (substrate)S A7) FAE HAXA A B o) 3 HIEH,
A7) FHE AEA 2AAELS 7] Al 71w L A7) Al 2 7] Aboldll AAEE AL EFOR e BE.

A8 17
A158l oA,

9714 (packaging), =~E=& o]Zz]A o] (straw applications), Z=39-E EY(spout bonding), ¥ = =74 (bag
closing), 3|E A (heat sealing), W, A& 2 LH X7 AZAlHdE a8 A& A& 5Ho= 3

= =¥

3T¥ 18

A5 EFS Axd] A el 3lolA,
&

(D 271 SHAE HAA 2dE0] 413

(3) Z71 AFA S5 AR YRANIAY Aoz YAAA a7 @



ZIHSd 10-2017-0107982

A18&el oA,

A (2) Foll, A2 7] A7) Al 71 o] ShEE A
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W (3) Fol, AAAL mHe ASSCAZAHANA, A2 Aol A7 AL Al@ gel 37] FAE H A
Fol AEFol SEAQ WA wE Lo YAl o8 WAHE A SHoR Gt BES Az 9@

[0001] 2 dge FJE-Ey Ev Bz #e zlojry, 2 Wy gy o]t HE-EY EEn Eds, Hojx
shite] & FoAl, Aol shite] gk MEA] Hojk hite] 3 A Bl MEAQl Aojw shte] ThAa
Ag = TEE A g Aojrt, & o wpE HE-RY v EA=E XFse HEAAE A
S TV HE ZEskE g8 daR oA @a ALA ek HaE 9 owE s Azks Aue
o}, S E HAAE A7H, AWY, 3 E A, 299E E-(spout bonding) ¥ 2EZ o]Z Aol A (straw
applications)ell 53] &3ttt 714 EF2 <& Eol, &, 7Y, A, Aoz, ZA Aojx H=
EFo)Z F8% 4 vt ®Hoh FAFoz ) 9y EEF2 A 2E A S5 wEkE AlYd AE, 2
WA AF, &5 W7, G5 AF AFS2ZA FE€F F vt A o€ F7F AR doe A2 9 dE
2ol xgEn. AR HFAAE =S on-zy 9 #d AL ASAHS) FHF olf, olE 5ol # =2
A (bag closure) L Alo]=-A Ed(side-seam bonding)l 2 g3}ltt.
L A

[0002] ol 2~ Zu], F& FolA 9 e e HA xE HJES SAHE A 2R AYsetr] g E
Mol oA ATt THE FAA(MA) =X Axge A, o]~ ZEve £F 1A A= Je=
THEH, olF 8 J&AA A4S SEEHAY AFE vk

[0003]  SI71 Ropel ALgEE SE AL GetmiE A ol He 2= Wsldl AA Aold slwel ¥e
RS ol Bast vk o5 FHAAE YVHOE WS WME SEZ ABdoksts £ SN g
W, AT Az o) nhe gAY REe] 4 A i Hrh mebd, olel@ el A 43HolY] el
= ARA B A8 e M Bast Ao

[0004] g2 B4z AeFE 989 ©r] 2 F7] a4 o, SEE HA AA ALEE =

Z 2 @3}, olgd 2 1 FEE W (copolymers)S 7R og 3 Zynje 3 Fok g 2}
of AlgFo] gtor wE A3l L5 ATt EPsAE, 28 ZEM 2 v thh B R
Hx o2 50% o) oz Frhe] Fujd Y59 AleS doZ g,

[0005] Zyzzgd 2 22z=29dle] IZ Y (copolymers)E FF R (monomers)e] ©o]& 71sA 2L H]{ wjio
i Holt}y, B3 T2l /%23 v Fod JFAE 2 =¥ A3} Hx wE B gFJEs 2
Ak F5g A3 £ AFer. ZFEstE ga(d: 2t FeE NE ga)E JEY 4/EE A3 £
= G717 A8 A 5 AARE HA A (melter) 2 =X =9 ¥ (plugging) Al HZA7F vEEEA
717 2elelAd 4 H8A4 2 57F A (compromise operations)ol F-8AQl d3F& w Xk
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gl ujd ofAEO|E mEeu(EVA)E e dRge W e, A 2 ug dEd JAAE
2 EEWRA FAH0] gtk Fs e EVA 7Iub Aol o Aol @AVE glof Mo E waAl Al wkgt
AstA & A 7he T9E Ut =W, VA Ag % AAC ARgE oE A ks dEe] Ad f84
R R ke

Z2AAA ZEHYW= U e d bggo] 1A BA A AaAA g7 ikl EVAAl EEE u)
g stk v A B3 olHd F39 el At Al 9Este WS AASE AR B
T sk AAe] FaAEe YR bR BE 73] QojA e Ao s, dF EW vly4] R E(varnish
boards)7F SAvh. HMA #8913k oAlAQl wlo]x Zew] 2AE B olyfg Wlojx EFEHE Axste WHE
n) = 53] A7,294,681%5, A7,524,9105 9 W02013/1340380l /HAlE o] dom o= Al &S Ho]
Z2 AgHT. oE 53 JAE H/EE ol 5dd JAE R s Ax® oY Zve

ExxonMobil Chemical Company©l] ¢]&] LINXARTM Z2]™ =4 shwj=]dc}.

wal, degzA Jded-LdA (netallocene ethylene-octene) HEAE FUd B AgHoz o&F <

AT, ol# 3 HAA = Azt Alro]l wlg- #HAW AoAe] HARYHo] REHsich., wWEZA T2 HU- A

(metallocene propylene-hexene) AZHA| 3 A o2 o]&3 4 ). ol8d HAAE v|wd #e A3t
(e}

AR A, 53] AN HFe] opael,

Webd, @ oA L bR 2o ThE AL SRV gowd, wmd AL 13 xdshe

RS h
T A gomE g5 MRS B M s T2 STEE HZ A uigk Basdo]l A3

gige] g
S dst = HA

A Qg L bEAE g U A4S 34 SomA, mud Ao 4Fe Egste]l 958 A
]
A

=
g W owe 4o AN BE e TR SuE

¢

2

79 HE e

gl mEY, 2k e 8 BN Aol /9 wds yeie ZEdHe] Eev %/Es SE
Y (copolymers)e] 54 HE-nd Zejn] SHEE i @ 23 HAH 5 2 AY BHYS e =2 4
ol FFEo] ke Anle] e A ATk A AAjefel A, HE-RE EdH &

o = ‘/—IY:
A= 70T 299 Mo A% Zedd did &5 28 2eth
H

H ool 3l Hel= 2% A5 8% 3 H(Temperature Rising Elution Fractionation)ol] 2J8] ZAA % wvle}
o] Hojm 3719 8 (fractions)S Zte WH-BEY g Edso] #gk oA, AV EdEE Ues
E st

Zeddle] arEY Ei oddl % G WA (ol a-&@lH(alpha-olefin) .2 o] FoX|= T ORFE AlH
HiE Aojx 1 F9 2299 IEH Al 2227 EEH;

r2ade sREYH Ee ogdll 2 ¢ WA Cpo a-2dULR o]FoA= FOoZRYH HAEH= Hox 1
Zo Zrdde] ZEYHo|la, AV] Al T2l Zove} Aolsk A2 TeAAA Z2y;

e srEY E= Ed D B WA (59 a-SdFAoZ o]FojX & o 2HE AHUHE Hojx 1
Fo 22ddle IEY WA, AV Al =2 i 9 Y] A2 22 2]} Aol A3 2=
Al ZEH;

A7) WE-2g Zejn Bd== oF 5000 g/mol WA ¢k 250,000 g/mole] MwE 7FA| L,

2L s &5 T9HY 484 W, Y] HE-EY g EdEe oS YERIT

-15Co A AL d(xylene)oll 7F&Aolar, °F 55 mol % WA <F 85 mol %< o}o]A¥El(isotactic) (mm) 3F ¢
A TFAA(triad tacticity) S 7HA= A1 £3);

STCAA ALdd == gEFZ2ulAl(dichlorobenzene) o] E&40]lal, 40CAA ALddl == S22 4lAl

4 A2 225 =

of 7}
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HE Aol 1 Fo el mEEvela, aprlelA Al FEmze AAHE Al Z2dAqA F2v;
mEEr EE gl B G WA (0] a-SHEoR o]FolAE o rFE HEHE Aok ]
o] mEZEwola, A7) Al TR Zvet Hola, dr]dA A2 FEWEE AFHE A2

ZEA = odgd 2 G WA (o a-SHHOR o]FojXE FORRE AUEE Hojx ]
z2gde] IEEHola, A7 Al 22 FEH L 7] A2 T2 e Aolsh, st A
ZYWEE AAHE A3 ZEFHA A Z9.

QA AA oA, HE-RY Zgn Bd== ok 5000 g/mol WA ¢k 250,000 g/mole] MwE 7}A|aL, ©l$ vlEz
A= 2k 10,000 g/mol ok 150,000 g/mol®] MwE 7FAW, O wvl&3tAl= <F 20,000 g/mol WA <F
100,000 g/mole] Mws 7FAar, 7bF vk s A= ¢F 20,000 g/mol WA ¢F 60,000 g/mole] Mws 7}z,

B

2 el o AAldeA, dE-Eg ZEH Ed=s b siAE oF 1.8 WX oF 3.59], g AFEE A
A= BapeF B ¥ (molecular weight distribution (MWD))E 7}X 1, Tl vlEAslA+= ¢k 1.9 WA ¢k 3.2
WD, Z2lx 9 wgAsAE oF 2.0 WX oF 3.29] WDE 7}At}.

oM

Zol2dd A AR D AL Az W

HEl Y ZEv] Sd= AES AXs7] 98 89 F¢ TAHL =60 MBHoRZ Ao k. A A 9
A, FARL AL FAE(20), Al 2AE (2009 HH A2 2AE](40), A1 L A2 A HH A3 2 AE
(200), 4 #271(60), &3¢ 87] (70), L Hgo]A(80)E Egstrt. A1 2IHE(20), A2 2] HE(40)
2 A3 ZHE(200)F o5 B A wt B3 ZAEHA 5 9]

A1 HAEH20) = Al Bxveo] Al B FF35(22), A2 Zewe] A2 R FEE(24) 2 Al E09

] FFE26)S 8T & vk Al HAHCO)E T3 v £ B4Ae FFES £ 5 Y. &0 2/
= 24| %%—8— Al v FFE(22), A w FFE24) B S FFEE26) T 4o Ay 4
gdd = dAY Ee & 2 A= wWe FHE 2EY-(28, 30022 A FFE 4 Jdu. Al g
HE Al 9‘1‘\51(20)0111 AzxFI Al YAE 2EHEB2)S 58 Al AH20)ZEH &, Al YPE
2EH(32)2 A1 E¥+, &l & deojo] muky BRawE X3,

dojo] AAjdefA, Al Reme Z2IAY 4 3 A2 Rede dEdl 2/%Es G WA Gy A (olefi

mY 5 Ak H}”Z—}?} Ao, A2 R od#ll(ethylene), H-®l(butene), ¥ Al(hexene), =Hl
3 A A , Bxmo] A" 9 FAoA AMEEHE dEE Ewewo] A
g A1 Fev 2 HF Hy-RY ZEy B9 aEHE A &gt HAA A EC dolA,
gd 9 e = b FA gk TR v (comonomer ) O] Th. 1o Aol A, AL
YAE](20)0] FuE= Z2IA u F =2 gl 9, 5 50 mol % ZEIART
B2 ZEHE AxseE dAAE F Ak, gE ArdelA, Al g9E(20)= T2 sRIHY

S|
(homopolymer)E AA+st =i},

(octene) & ©

an
g o d
ot
o
M
e
4
O,
v
e
=z
N
(o
[

A2 2 AE40)= A3 Hwmvfo] A3 Rt FEE(42), A4 Ewmvfo] A4 R gEE(44) B oA Soje =
Gl %3‘3(46)2 & & Avk. A2 GAE 0= wI & H BHA Y] TIHES

e 844 TEES A3 Rxy F5E42), A4 E'—i‘ﬂ sHE(44) E= A2 S FEEU6) T Aol A
3 AT & QAY, §0) % BYAE WA FHE 2EFUS, 5002 N FHE & Ak A2
G Az A ALHn A2 A SERGDE F A2 ez R, A2 A9k
~EJ(52)E A2 Fev, $01 2 Fole) i wwv g TP

gele] AAeNA, A3 vl F A2 TRAAA Feeie] Al ot TIAY 5 9w, A4 2ev],
= A2 2R Faeel A2 Rielt o2 W/EE O U G SN S ATk wigAE Ax A,
A4 Rl ", FE, 94, S EE olEe EREY vk ool WA, A2 2N (40
FEdt Zedd 9 apeee ude 2 Zdde Ev, 5 50 nol & Zeddnt ge s
AzFEZ QA & ok, BE QAN A2 AN (U0)E TEaAe] EREAVE AET F Aok,

<
Az Ees Al Bevish Holsth. 1 Aot dF Hol muuwv §F, §TD, §§ £, ¥4 AF

(branching index), =% o EA}%(weight average molecular weight) @/ZE ThHEAMA

-

(polydispersity)el

[e
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o8l Z49 & Ak, Pele) AAAAA, A2 Bl AL Fevish Fol mEwvE TFAAY shtel F
gt Zeaqs) FREAWY 5 o o Fent Zaaus dd B/EE ¢ WA ) LURY 2%
duiE ZHY 5 vk, AF Sol, Al Fevl Zrdd-odd nEnE TPY 5 An A2 e =
2RA-A DBAVE TS = ek, Qoo NI, A2 Bevie AL Bevish Jold $% BT ¥
A() D/ AL FeRish Jol @ §§ HES A S Avk ER, Al AAdelA, A2 Frie Al
Feoist old 8§ X P/EE §UAS Y+ Atk §o We-w BA=g Az S8 2
Foole B 9o 548 o LelolA uh $As) JlsdEt

® ool o AxelA, WE-rg Felvt 49 2/EE 9Y A 2 olgel ddgels Azd & 9
o A3 A (200)= A5 Bxw o] A5 Biew FHEE(202), A6 Rrew] A6 Revw TFE(204) H A3 F
W] Eul FHE(206)2 FET 5 AT A3 YAH200)E £ v L BAAY FFES 8T F Atk
B0l W/EE BYA FFES A5 Wawv) FFEQ02), A6 Lir FHEQ04) EE A3 S FHE206) F
gelel Az Agd F G/, S % BYAE WA THE 2EU(08, 21002 Yeee] ATL S 9l
o A3 BV A3 e 00 AA AR A3 AHE 2ED(212)S Fa A3 NE (200 2R HEH
A3 ANE 2EREIS A3 B, S0 2 gele g wievE Tewc

A0 4 93, A6 R,

Zl 2
A g/ G WA Gy 2l o ok defe] AAleelA,

AN 4
)
@
[kl o
fr
i)
&=
X
il
ic)
i)
o,
N
~

Ae el g, FEl, A, Sd B olse] EEd 5 odth. dele] Ao, A3 2] AE (200) ]
THEE 2RI ¥ areve] Aoge F2 22gd9 v, 5 50 nol % TEIAART B NS
Azsties AAE 5 Slvk. o2 AAeolA, A3 B AE (2000 = ZR2AHe sREHE A2 5 Sl

A3 FEHE AL YW 9 A2 FEH el doldttt. 1 Aol o F Eo] ZRwH I, FFL, &8 2k,
A A+ (branching index), <% Wit LA (weight average molecular weight) H/HE= THIAHY
(polydispersity)ell els) 542 4= glt}. 1] AAjdlelM, A3 EelH= A/A2 E2jme} Aot sx

s gAY st EEH sREuY i vE Tyve T2 dE

il
I
i
i)
)
o,

g 4 ol A3 Fevie ZeUd-sla 2EUnE LY 5 Ak i) AAdelA, A3 Fevis AL/A2
Evish goldt FF Bt BABW) L/EE AUA2 Evis Foldt §§ A= M & Ao EF, o
os] Aol A, A3 B AL/A2 = gae A 5ol wol@ 9

% ool RASA AT, AL Az e R A3 Eelvish SHSAKEAE Eol, TAZEH (grafted))
EE BU9E 5 QE 02 BUvE Az A8 999 5o 2 At AsE 5+ 4SS olsfsiol @
oh. qlole] AAelA, A4 PAEE A4 BB YT & Aok A4 AR AL e (20), A2 2 e
(40) 2 Al 1 2 NE|(20), A2 2B (40) % A3 2 el (200) F

Helol] 7]
of 71A=ef Ut

Al e 2EHB2), A2 Ad= 2EHG2) R A3 BEE 2ER(212)L Z29Ho HE-EY Ed= XE
HBH)E AxT & Aok, dF 501, Al A¥E 2EHB2), A2 A= 2EHG2) 2 A3 AE =2EH

CDHS w7|E 7= &9 Bk 22 &5 8710 A1, A2 3/ A3 s 5 5 Ut

E-ng Bd= ~EH(54)S ¥ F53 A (polymer rich phase) ¥ Z@W 34k (lean phase)S A %387

3 A 2 &71(60)2 FuE 5 Utk YW e §vE 2T 4 Y EHE AdHes 13

A FE F AT Bl Abed "AdAow XA Felold &olv ZEW I|uPdo] 1.5 T % Mt
=W & : g ~EZ(64)S T8 A

2~
R —
[ = 3T ELS = 5,
Mg RenE FlE X9E 4+ . #
[e)

o
F(polymer rich phase)9] A% Ui = ZFH TH 2EF(62)= 53l

o =
i ofy

4 4z op lo o o g

it
Mg

1=

0%

Shs

Ac)

oo

N

g

il

s

n)

j=9)

alo2
lo
lo
i

Alafof| A MA} Fa £7](60)= M- IA &N % (Lower Critical Solution Temperature) 4
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[0055]

[0056]

[0057]

[0058]

[0059]
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[0061]

[0062]
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[>

v (spinodal) el Aty AelE AREste] F 7ol A &

)
h= =2 =1

W Addon e S the sl 9 B2 §71(60)0 W W oA
=

lo
dg
AV
fu
5L
U Olﬂ
i)
¥
o
o
o
N
%y

=3
oA gl 4 glon, I WA e Edel FE dEHT.

B7] AAAR] oAelA, FEL Tl AR TAE oA oy Ta FA] ARl A oA T 2
H(E)olA 100 = 120 barolA dojdtl, &%= 150C & 200C B 2207C ] Alolo) 4] Bl Hojx|E= H
Aoz FAE FHE FX Z/Ev AsHT. $AS 254 dEe sang e X2 ZAE g g
oy, Lw7l A WMBEZE E3] 100 barolA 40 bar® @At wEl, £ EFES 793 GO RYE,
LCSTZ BAE 33 A &4 2% AAE F3ste] 24(L-L) 492 s&80. &, Folzl =N 4y
A A &9 ZE(UCST), LCST 2 3719 veldle he8-2% 49 7M=& 4ol Alzteta o
2xoA Fh T Ee 2¥eg FAE UElde 48-2% F49 ofd ¥ TS UehE oE-2k
9] flo] vt e Aehs A% ZEme] IS Fota BAS Sul/Ewen S FAs)d FEE] mE
th. LCST(RFe] =% (binodal)) ZAAIE 23w AA o3 AAA A= Foo] AX 48 Aste ~9wd &
gl gt AiEE =] S8 53] wan, ol wE JEelel M (settling) &2 o]ojFTh

gl Xi= E3Eol 1 QoA REAHOE Frjojal FEAORE 24 ARl V-L-L F9e Eol7te S71%e] &
Ald o2 A AARG Sel k. el EFelA U XelAe dEe FU7F PAHRA REE SR ¥

1102013/134038¢1 wh=rd, 2719] e FA= f&f 2vxmg E&e
Zol, WE-Rg Zev EdemRy &E Eeehy] 9 el 5
B =S v T sk 100,000 g/mol MIRF, HE 53] 10,000 g/mol WA 60,000 g/molel T Hut
s zterh, EEy gudelA ZEM o shw Ful A"l o y AdE & dFol I WERT.
spsba] 19] Fuj(E wge] FHu) @ A4 AE), 53] dimethylsilyl bis(2-methyl-4-phenylindenyl)
zirconium dichloride, dimethylsilyl bis(2-methyl-5-phenylindenyl) hafnium dichloride, dimethylsilyl

e

bis(2-methyl-4-phenylindenyl) zirconium dimethyl, % dimethylsilyl bis(2-methyl-4-phenylindenyl)
hafnium dimethyl> 3Jupgellx EZelme] =g FHAslelr] & 53] a3 Fvil Aoz Waxv. wet
A, Aol AAjdelA, stska 19 Fwu], 53] dimethylsilyl bis(2-methyl-4-phenylindenyl) zirconium
dichloride, dimethylsilyl bis(2-methyl-4-phenylindenyl) hafnium dichloride, dimethylsilyl bis(2-methyl
4-phenylindenyl) zirconium dimethyl, and dimethylsilyl bis(2-methyl-4-phenylindenyl) hafnium dimethyl
2 Apgste] S}, B EE RE Beusl AzE S Ao,

O E6S FESE, o Bl §7160)F A U w, Fev FR AERE)ES FH4e Ted 35g
A BT §T0Z FHE 5 Avk. P AAeelA], B FP AEH(62)S EF DIL §71(70)
o

o,
hines
!
it
of
|l
i)
i ~~
2
2
2
a4
HE
N,
it
ot
ol «o
i)
4
pacs
o

° 3 &7 = TESEH Ed 5 vk
2R S71(70)= Bl A" FRE AL 5 3ok 29l Vw9 Was 2@ds] fe 2
SE=RTEH SvlE AAT 7 = deole AV AR ¢ vk ol A T A opdlA B AA
s drgent
Algd A 2 eALS dele] A Atta gy 7haE AR v s e, At o Thae 3 T
% Rkl Ak, Bu WA ElE 0.5 £ % vinke] AbaE dRdn. By o wiEdsle, Ak o 7t
e AAAOR RS FRSA dAY0.25 TF o VW) Ex 8] RehA =rH0.0 T %), Avta
T Thee AE, okE2E, HA, 3], oiEE A EE o5 2FEN 2 AAE Tk ¥ A
7baE SRty s, Adka E 7k Aaelt

o] FA 9 AlzElo A AREE7)o] A gHek oAl F Q] ©3Er](70) 9] wiE-S §02013/1340382] Z20f o Al
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YEl A (80) 2 sHE g lan, 7|4 HE-rd

=
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o

o], LIST USA, Inc.Z%H
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olo] ]

2 (82)0. 24 HZ 3} t}ol(pelletization die)

A 7}
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4

a A
2(72)
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= =
Eal

=

=<

B
, 7 (stand), ¥E ¥ (water ring) =& Y
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[0063]

N
Ulo

[N

Zeto] 27k ARG E AR, TR A FAE o

=)
=

Al

&

=
=

e

L

Aefeto] A 9] 9

of
T AEHoR

O A=
o T35

2)eto] 4 o]

=)
=

Fe 5%
4% % gor, 1o

7,033,152%, A7,226,553% H A|7,470,118% ] 7|A|= o] lom, o]

Q9] 9]

2]kl A4

ol
=
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e

Aol A,
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=

T

[e]
2

A= 7 =5

18 (A

[e)
g
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2l Etel A

rﬂé
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[0066]

o] 71wl
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hva

s 2 9 F

9
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p
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=
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A
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E(discharge chut)&

2 slef w5

71

&

/}3]-

[¢]

=1]
=

Agle] =7

A

.

CANS

of wel deidnt, tho] W) v & B 7 AW EL (orifice geometry)= &

of

o

=i}
=

=
T

(polygons)S %3

7}

“F(spheres), %-(rods), F(slats) T+ T}
271, ol 9 (orifice)

o oAgE 5 A

A
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A
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A3} thol
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olo
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nm
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SHA|

Hhg) s

5, ‘—’qu%\___

t2d A (diolefins) (E3],

T

=]

=i
=

b o)Ak R =v (monomers) 2

<7 ¥ (branched olefins)
[e)
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A 2 Lds 3ty oddo] A wiEAE mRxvoltt, ZEddAd ZguY A, Zone ZAE
2 FFEe ] WY R I 9 IR v o] Al E X (sequence distribution)el @S W
dnkg oz FUkE Yl IRL-WE A4 Z2AU-F5= AW (stereoregular propylene—derived

:'
o — =
sequences) 2] ZA3}(crystallization)ol] 9J&] A|FH A Z(crystallinity)E 7FAaAZA Aot}

ZEve IRw g P AA~ BExE FEAANA FAE He oF] 13C A7) FHNMR)S ARE-31]
4" 4 Jduk. o]k EAE W (discrete molecular weight ranges)® FHEXxw &S Wheeler and
Willis, Applied Spectroscopy, 1993, Vol. 47, pp. 1128-1130° 7|A¥ w®}e} Zo] GPCol 23 A=} &7
FElo] Wiz Ao ZFH(FTIR) S E&ste, TEANA A" BHE AHgst] SAE 5 vk 75 TF %
& 23t 22ZUS Faste 222 odd mEu Y] AN, olefd Fve mRxw (g 3
F)e 7|9k ol A= 4 Aul : Perkin Elmer PE 1760 A9]A ¥33 F =7 (infrared spectrophotometer)

2 JHsm #9@ Ago] stk 600 cn WX 4000 cn ) Ee] AA] e EF
o] 7|F¥ i "] Rim FEF 4T | wheb AldbE S Qdok o olEw T % = 73.438 - 89.298X +
15.637X . 1714 X R/(RtDT EUsI3, RS 1155 em 2 722 em EE 732 om oA 3/C2 A WA 9
H& Z & golth. 75 F& % olste] =g s 2ty Z2Id/dqdd ZEHe A9, ZER=T(dE
&) k2 Wheeler and Willisel 7A@ AXE Al&sle] =

GPC =7 ¥ 3 NMR¥}F DSC SAell o3 gl ks AAsty] 3 Ws Edehs thdet HEE Wiol

B. iuﬂ e e o

M 3% YA AR (triad tacticity) B YA A (tacticity) Agv Z2I@ wjxo] A 24
(stereo regularity), T <X 9IS vA o
AARE 220U §x A|A29] dolg A7)

welo] J1AE Feles st olabe] FHul AsRE A
AzEre Eo) AFAZE AQHE do] 2% SFE
EE AR 4 2 A de] 3% AFB(EM ATA) 2
Sul4 B4 AR (Su)o] dojr). ddolel Fold Hol B4 3B

= o, =

=
A bed BAAY Hu) 9l 2e AT

pud

e fr

e > Lo

el Fu) Axe s ol Hol 34 SR % sh olake B4
So) NsEle sh ol4tel BAAG AR sht el ol & IAFE
"

J2Ele ez o7 A7) A (scavenger ) S FE3HE 4= gt} olE ZF A

o >

=2
>
>4
T,
lo
=)
e

Z A #}3tE (metallocene
nD)Y(In2)MX2Z& zl:= 7w
[n2+v= Mol AF=ar Yol

rr

deje] ArjdolA, w-Add ZevE Aisr] fdE AR H
compound)& E?FE = glr}. qleje] AAlefelA, Pzl 3=
Hj2=ldld W& 2 Al(bridged bisindenyl metallocene)¥ 4= $12m, o]7]A] Inl
ofe) Fhad FAF AP wE WA ddd TFIL, Vi nly 2% 14 Abzel ARt 1)
A 8ela AR AFEE €, Si E Ged XSk 7kl SLEolvl M L 3, 4, 5 Bz 6 Ho] Hela; Xaw
oler ZFoltt. Inl B In2e XFHAY X2HA] &GS 5 Ak, Inl 2 In27F skt o]4ke] X7z A2
AT, A= g2 44, 6 WA G EH(alkyl), G WA Cs oF(aryl), G WA G Lol

A oo e
e
2
Lot
o
1>

_IN X‘E

H

(alkylaryl) % Si-, &7 T ol#dS {3l N- E P- 2 I8t 1F 02 HE Audn, 2 o)y 18
X= 92 vZAsAE Wl (nethyl), E£E dglo]l= o] (halide ion), HIEASAE =2 e}o]=(chloride)
T ZF9Z(fluoride)d & Aok olgst £33 da el HEzd  3ES n-

dimethylsilyibis(indenyl) hafnium dimethyl % u-dimethylsilylbis(indenyl) zirconium dimethyl< 33}s}

ool 4= A eFeT.

dejo] Aajeof A, WEZA FELS ARk 314 (InDY(In2)MX2E ZEe= 2

o, o7 Inl ¥ In2% Mol At Yol o3& 7fue 53 2, 4-%]3F 2dud 150

AZdst= A AFEY YAFE7F 1 WA 8ol AH AMES C, Si BE GeE ¥&35}+= 7t I1Fo|Y; N I1F
= 1L

A=)
3,4, 5 = 6 o] wFolaL; X2 olE Iwelth. Inl R In2e 2 fAlAM € WA Cp &4, wEaAs=

_13_
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e el oJal] S aL, 4 Ao A] G WA Cs oFE(aryl), Co WA G &t (alkylaryl) R Si-, &4

oldE Ffrste N- & P- & X3eE IFoRRE HAEE X37]d o) xdrt. 7 old IF X&
, AFZEHAE WlE (nethyl), B gelo]= o]&(halide ion), WFEA3AIE F=Zelol=(chloride) &
EF gl =E(fluoride) ¥ & vk, o=l F&F 9 Al MeE2Ad FEL (dimethylsilyl)bis(2-methyl-
4-(3,” 5 ~-di-tert-butylpheny)indenyl) zirconium dimethyl, (dimethylsilyl)bis(2-methyl-4-(3,” 5’ -di-
tert-butylphenyl)indenyl) hafnium dimethyl, (dimethylsilyl)bis(2-methyl-4-naphthylindenyl) zirconium
dimethyl, (dimethylsilyl)bis(2-methyl-4-naphthylindenyl) hafnium dimethyl, (dimethyisilyl)bis(2-
methyl-4-(N-carbazyl)indenyl) zirconium dimethyl, and (dimethylsilyl)bis(2-methyl-4-(N-
carbazyl)indenyl) hafnium dimethyl<S X3$Fslu} o]of] g% X @k=t}.

g
u}

(4 uS A
m wy rW

A ow, Qo] AAdeA, mEzl e v 53 A7,601,666500 JHAIE shb o] de] 38k
<% Aok, 2#e MgR3 5E-S dimethylsilyl bis(2-(rnethyl)-5,5,8,8-tetramethyl 10 5,6,7,8-
tetrahydrobenz(f)indenyl) hafnium dimethyl, diphenylsilyl bis(2-(methyl)-5,5,8,8-tetramethyl-5,6,7,8-
tetrahydrobenz(f)indenyl) hafnium dimethyl, diphenylsilyl bis(5,5,8,8-tetramethyl-5,6,7,8-
tetrahydrobenz(f)indenyl) hafnium dimethyl, diphenylsilyl bis(2-(methyl)-5,5,8,8-tetramethyl-5,6,7,8-
tetrahydrobenz(f) indenyl) =zirconium dichloride, and cyclo-propylsilyl bis(2-(methyl)-5,5,8,8-
tetramethyl-5,6,7,8-tetrahydrobenz(f) indenyl) hafnium dimethylS& X&3s}l} oo A=A F=r).

A AN, W ARY FeArIE AL A ASAE LW YA Fol2y BEE 1Y
@ % vk ol AN, Fole FEe BT [RRRAMICIT, o714 AL Bk, R R RE WA a-
(CHa- Tgell, o714 at 3, 4, 5 ®& 63, A2 AR} @, AT w2 Sh 942 Fabo], 4,
5-, 6- mE - A% MNgE neE PHsh, dEdom sht olge WEE mi dHzYgs
B o

(heteroaromatic) agl7} §&= AL, Ry Cy, Cy, C3, Cu, or Cs alkyl, H+= N-methylpyrrolidinium or

N-rnethylpiperidiniuno]th. Aeldoz  oloje] ArlddA, Fol&r] HEE 334 [RAL,], o714, AL

o,

AArola, ne 2 EE 39|, BE RstE TYsta ¢ WA C &7 aFola, oE 59 trimethylammonium,
trimethylanilinium, triethylamrnonium, dimethylanilinium, or dimethylammonium®]t}.

deojel Aafdel M Abgd = 9= 538 e Sl ek Te A 3l

4 1

el AAelelA, ue IVE Aol F& A4, wigAadE BS dol 3%, nrh wgHads sy wx
Azapolm, X 47 47, wigAdA: dY Er g2 o, wuHalt Fdols EE BF 0w

_14_
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Solth, WY EE 2RIolm ow el A1 sgAsch Qelel AXedA, R ¥ R £, HY
(phenyl) ¥ YUY (naphthyl)2 o]Foix IFOZHE Fg4oz dud 4 Qrt. R vt sAle R &
dsir). 3kska 19 E3] vighA sk £ dimethylsilyl bis(2-methyl-4-phenylindenyl) zirconium dichloride,
dimethylsilyl bis(2-methyl-4-phenylindenyl) zirconium dimethyl, dimethylsilyl bis(2-methyl-4-
phenylindenyl) hafnium dichloride, and dimethylsilyl bis(2-methyl-4-phenylindenyl) hafnium dimethyl ]

el ANeloA AgE F U TE £

S
Ap

= 3Fek2] 1o E=AjE o] 9t

Rz

gele] Al A, N IVE do] F& A%, wgAsAE VBE do] F4, nuh mEAsAE shuE wi
Azaigela, Xiz A2 A, dHAAE W8 $2A ol WAL Fiefol= E ER ool
T

colth, WY m Zzelel= ofg uFel Y uEAsth. 9ol AAdIA, R R RE &, A4
(phenyl) % UE® (naphthyl )2 o] 7017l THOERE HHA0R AHd + Aok, RS MFARAE RS} B

asitl. 382 19 E3 uHAs =2 dimethylsilylbis (indenyl) hafnium dimethyl, dimethylsilylbis
(indenyl) hafnium dichloride, dimethylsilylbis (indenyl) zirconium dimethyl, and dimethylsilylbis
(indenyl) zirconium dichloride®]|t}.

Qelel AAleolA AgR 5 ol B FU el sehy (1] =Ase] .

S

_15_
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[0090]

[0091]

[0092]

[0093]

[0094]
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#5443

Aol Ao A, M IVE Ho] &4 A, v siAlE VB o] &4, Hu wgAsiAle a2y T
Azsgoln, X 27t 97, wedaE WY EE gead ole, vRAslE 2Rdels £ 50t
Solt}, Y mE SRt ol ol A% wigAs, He 1119 S8 MEAT & 1,1 bis(d-
triethylsilylphenyl)methylene-(cyclopentadienyl)(2,7-di-tertiary-butyl-9-fluorenyl)hafnium  dimethyl;
1,1" -bis(4-triethylsilylphenyl)methylene-(cyclopentadienyl)(2,7-di-tertiary-butyl-9-fluorenylhafnium
dichloride; 1,1" -bis(4-triethylsilylphenyl)methylene (cyclopentadienyl)(2,7-di-tertiary-butyl-9-
fluorenyl)zirconium dimethyl; and 1,1 -bis(4-triethylsilylphenyl)methylene-(cyclopentadienyl)(2,7-di-
tertiary-butyl-9-fluorenyl)zirconium dichloride®]t}.
oA Agd wEzAl stehE, FolA S4A 42 <A A AR ol 3o rFE A4
aal B waMe] WAoo R JAE Ao R JHFEo]o Lo
48 Exre] S A&E & k. mgk, 2% Aolgh @dAle] xFo] A AFolgt HERAl
=

)3 A AREE ¢ Sl

ololo] ZEuj A|AEL

i

(<3

Aeje] AAlde A, W-AAA LW E A7) A AFEE S Al AEle] ddAlE Jold AR Y] & =
st 4 rk. dele] AAdoA, Lol ARS F3HA  [B(R4A)4] E THAE M- 2ol (non-
coordinating anion(NCA))¥ <= glomn ol7]|x R4E ofF 1% T X|8H o}l aFola, sk oAty A3
7l sdatAY dolst, &7, ofd, =27 YAk, 27} ol (halogenated aryl) ¥ TR Lot 1F
(haloalkylaryl groups)Q=® o]Fojxl o ZRE MeEdrt. x37]= #2738} ofd TF (perhalogenated
aryl groups), ¥+= perfluorophenyl, perfluoronaphthyl and perfluorobiphenyls X3tsl= HZFQ 23} of
2 & (perfluorinated aryl groups)d & o ol A=A L=

A, e 7 Se) A=l goled B Solg AEL A SIEES IS, Ao AAde
A, A= N,N dimethylanilinium-tetra(perfluorophenyl)borate, N,N-dimethylanilinium-
tetra(perfluoronaphthyl)borate, N,N-dimethylanilinium-tetrakis(perfluorobiphenyl)borate, N,N-
dimethylanilinium-tetrakis(3,5-bis(trifluoromethyl)phenyl)borate,
triphenylcarbeniumtetra(perfluorophenyl)borate, triphenylcarbenium-tetra(perfluoronaphthyl)borate,
triphenylcarbenium-tetrakis(perfluorobiphenyl)borate, or triphenylcarbenium-tetrakis(3,5-
bis(trifluoromethyl)phenyl)borated 4= AT},

H-ul9] gole AL SEH 1L S 11 W B 1119 Eoish 34 A8E = . 53] f9

A= dimethylaniliniumtetrakis (heptafluoronaphthyl) borateo]th.

rot
e

3

_16_
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[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]
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2 ‘%}‘%9] A A A= £ LFVEA(EE EF54E) (luninoxanes (or alumoxanes)) % &1 H

= A=}
ZE3TE, o] 2o FofjuE glo], dFEALL dwtHow FE FFetEol dul 3}

Kol
(Rx-A1-0)n =¥ A& 3}etEel Rx(Rx-Al-0)nAlRx2E FAHE 2gluvgl 4Fn|5(oligomeric aluminum

~
(

[e] H
FRE A7t Mg Qudos, afEie §9 HYEs 49 HYEe FFEE Y4Rd. dumd @
AL Aol Res HHA O 9

o
= (s} (s}

2 C WA Cyp €7 Yz, o5 S dd(methyl), ol€(ethyl), T2
(propyl), H®(butyl), H=(pentyl), °lE°] o|d&A(isomers) FoliL, ne 1 WA 509] X4’“‘ﬂE‘r S
AA oA, RxE WEY & I3, n2 4 oY F Urh. WESFEAMA0) ¥R oYt &A= E IA]7]7]
Yo 95 g 44 25S SHaoke MEE MAO, oY &FEF(ethyl alumoxane), ©]4-F-€ ?—i—?%i(iso—
butyl alumoxane) 5©] ol 7jA]E WHol| f-8&3c).

gste], 2 Ao A ARESEo] HFhek FHul Al2E2 F ol =
A (F-ZFA A (co-activators)) ZL/EE 27 A (scavengers)S SH+-&

gele] ALEE = A &4 St A HES, do] F4 HEH A (transition metal complex)$9} ¥Hg-3F 4= 9l
= 5}%1—‘:’ ]1:} @l/ﬂxﬂb oLE’EA} \:ﬂ oLE’u]ﬁ olz___]% 3z

Qelel AAalol A, 2ANAE qlole] B wreE A4 S skl AgE & gedl, 1
MBS S gor, 2ANARN §83 QYA BFO)F E

FZuje} wkgste 23S 3t = BE 9472
(boron alkyl) A2 8}8h2 RxJZ2, o17]4 J& ¢4F0lE Ev HEo|L, Rxe (G WA G & gz, &

ol Wi, ", Zrd 7d g 9 o] ojgdAela, A7 Zv HSHASE Rx B Aol 47t £l
<4 Yz=, oidg #2A(CL, Br, 1) %}i’/‘}ol‘:(ORx) TS e dAHel vy dde

=4
triethylaluminum, diethylaluminum chloride, ethylaluminium dichloride, tri-iso-butylaluminum, tri-n-
octylaluminum, tri-n-hexylaluminum, trimethylaluminum 2 ©
triethylborong Eghgtc}. 27l o]W (Scavenging) 3}3E-2 BE'J AdFEA 9 wEdFEAY HygH e

ware Egehs wgE dud & v

i&

BN
gg

i

o fo
ke

%
o
n
2
>
2
o,
b
fi

°

A

B oage wg Asge] AgHE Sult Bl Ho SR vwe SR AdsA/EE Su/EeY £
ECEECETES zﬂﬂ% & ol 9elel vl Fed F2 A dele) Y

Aepstal, ntghAeHAlE =224 stol=wIkE FAlY] dEs, odF £ 1 WA 30, wEHsAE 3 WA 20
o B AAE FHche slol=2ItES XFete SA WA AA] so]l=ZIHE(readily volatile liquid
hydrocarbons)©] Jt}. HlEA3 o|Z% propane, n-butane, isobutane, mixed butanes, n-pentane,
1sopentane, neopentane, n-hexane, cyclohexane, isohexane, octane, 2 ¥3%" ¢y WA Cs hydrocarbons,

luene, benzene, ethylbenzene, chlorobenzene, xylene, desulphurized light virgin naphtha @ ¥ k<]
of Agrel RozZ AR o3 A EHE= ol gE FpolmEIlE SufjE EFsith. 2 dgo sjajE

| A Alg3sl7]o) E3] vleFA3F &1 n-hexane, isohexane, hexane isomers® Z3%E 2 tolueneo]T}.

17)9] el A Feivish Agstel EAlSHE gule] A aAWI) Vo] Fen 4= &
Lol gl oJsl golaAl A4W F Ak, % Hol, Teln 24
suvle] el oF 1 FF & ulA oF 50 FF %ol S, Ei oF 5 2 & A o 45 B ol gl
oF 10 F% & U4 oF 40 % %9 §vl, T oF 10 FF & WA o 35 % 4e] $ulY & Aok

3l7] 95t AlEEE T2ddA 8y

Z b o w2 EYd MAE RemE PgE do &
3T Al EMolth. deoje] AA|oe l

d 4= k. doe] AAldelA, e
oz A A

gy InLemE

off Mg g
_&4

ot

ot
e

=2
o
Jud
=)
2
o
il
o "
i
sk
2o
3
&t

R L

Forle Hoad

i) r\r i

T
td
i
iz
B
iyl
[nt
2
1-)4

o7 AF
=
¢F 150,000 g/mol ©]3}
Cy WA Cp 2el¥ 2 gz o]F

A, AR dEd T G WA Gy 2ddd 5 At

ol Hore &
oot o
%
k)
jn)
=
R

=
o
o
gﬂ
o
rl
o
2
P

YA AREEHE 8o "EEH's TEEZH(homopolymer),  FEZ W (copolymers), UEEEH
(interpolymers), El&ZE|H(terpolymers) 5 % o]E9] 5 % EIJES ¥ osX T, olER IAHHA = &
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WS, 2ol AFER HRef o], &o] "IEFH"E F o] ExwE duHor & Rrewe 3 7}
W E X8k, JAEEZ M (interpolymers), ElZZ] W (terpolymers) & oW 4 Sttt 4
H go] "Zn"= T3 E=(block), LY ZE(graft), WY %L WA (alternating) ZEZTHES E3H3t
fo] "Eyu'E G TAF SR JAFHA e 3 BE e 7sEA duE FUtE XFe). ol

& olo] ¥ E (isotactic), AlT]Q¥El (syndiotactic) ¥ AF hAS Fgsk 4= Q).

Qo] ARSE ERPAA EE "R el s 2gd BE dY E= s} ol mwnwe}l Ay

2 = 499 EEHE jaﬁ}% A& 94“]5}“% 047]*1 Ei%%ﬂ% - B
u

=
2reng TS st olgel Tz FINE E9E

B AdgE sk o] & T AT el A
el A, a-Sd¥ ZRxH FHS e (ethylene), F-®l(butene), AEl(pentene), 3 4l(hexene), 4-HI€-
1-# &l (4-methyl-1-pentene, ), =®l(octene) H= Hl4l(decene) &2 H-E FEd 5 Qlvh. 7] AArdE a-&
g SRz oddl % Ao #sto] mo|EAt, A= gE a-Sdd AEEME VM= vUE A
Brwok FAd3A A& 7heeil. o9k #HEslY, IEEWE o-LdFozA oddd i A et
T EemEA s AFd 5 Qv dofo] AN, ERIE9] sh o] EElv= odRl-
%= (ethylene derlved) T - x=(ethylene-derived) A& Aol oF 4 TF %, Hol= %5 THF %, 4
g =

% % oI5, T o

~

differential scanning calorimetry(DSC))2S.2
° AL 8, Ha 2% 39 Hugte v
Wetol A "3 A" DSC *H(%ﬂ_ S5 U &%)9 ARl 7]&77F FollA o= ®
Aoz Agojum, DSC o] ¥ A =(plotted) 7I=AelA WS (shift)glo] ol #-& P43t A
%(endothermic reaction)o] %A A Z Vebdth, 5 WA 10 mg Z v MEZ(FS NEEAM dEFFH)o] H
Ao AdEnt. 259 4 3F Als7F A" wizkx] AEL 170CE wEA /M9 ¥ (10C/&), 583k 1701
oM A Liﬂ Hdd w7hx], L& 10T/ (97 AlE)RE 250 C7HA] SrolA|ar, -50TellA] 54

L 2EE 10T/ @2AF 7HE AbolE)ell A 150T7EA wokzlth, AR St %(Te)E B2 AlolE &<t
F 228 % A= 23 7FE ApolE & S E

£

N' oX,
ol

it}

90
1

3
Ooi‘l[‘

e

gdolel AAeol A, Bl=e)
9. M B §¢ WA
3E 2 70T v B

Eele DSCol o8l ARE wsh gol 1w 279 §§ ¥AE vehd
oF 130T wwF, oF 125C w4k, FE= oF 120C H|9HY] Tme 7HE 4 ok, A2
o 65C W) Tng 7ha % sl

g A FEe(E)"e B Uy

it o] o] Arjdol A, Zglme] AASt 2% (To)E &F 100C wvF, TE oF
wE ok 70C "R, wE ¢k 60C mRF, HEE ¢k 50T MW, EE 9k 40T
o 20C w¥k, EE 9 10C v¥to|th., sY EE D}% A oo A, ZE o
T %23, 23, e 9F 10C =3, =5 9 15T 23, 5 9F 20C =do|t}. 99
9, iauu Tc 88k 0°C, 5C, 10°C, 20°C, 30°C, 40°C, 50°C, 60C 2 70C & & 9ar, Tc st
100°C, 90°C, 80°C, 70°C, 60°C, 50C, 40°C, 30°C, 25C % 200 s}sto| A 5E] Ast7t=x] ).

wglol A FESIS AEE AgA R Golt BA B A Ade] ¥ £72 AWshs, vhgs)

o

I
t
I

ofy f oo
o
Ml o
i
1o
>
>
oo
9
ot m}i\

LI
rﬂ%?@

B

=)
d
-7
rrmlo
R

©
S
o
S
@
=)

w i rf
(‘)° _]O >‘_\1L4

=)

e ©
o
o

o
@

E

rE
1€ -
o

rlr

[e)
2

2> orr 2 s
T

o 5
rlr 2,

A= 10T o, Bk ntgzshils 115C o4, 7 w4l 120T o dels &85s & sHL
2, 2o ARgshrlel Ade Eeve dubdor wad whe AYEE Vhxe "i-AAErd Ao
delA ok e FARE 9 EAW MdE ! =

= 1
7F AW AEE A FYve "W 23R s A
FHow, dF Bo], dF X e WA wta 2AES AHse], AAE 6o HAelA xF
A AgE wpe} ol Z 2™ (isotactic polypropylene
homopolymer)ell #3}e] A ) ALS AAs =Y AHedEd. wef
A, dE 5o, 1244 ZZ2dW T2 EF Y (highly crystalline polypropylene homopolymer)oﬂ e &
dgo] 190 J/gol=stxz 7k, 95 J/gd] g S /MAE w-EA4d 229 3EEHE 50%Y AAEE 7}

¢

_18_



[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]
[0118]
[0119]
[0120]
[0121]
[0122]
[0123]
[0124]

[0125]

ZIHSd 10-2017-0107982

2
e
oE
—~
o
5
5
@
o
=
0Q
~—
>

Z§]_El 2=~ 0]

A Aot} Eo AlgE 8o "HAAS} 7HF"S AF(stretching) T ol
ZE =

£ vehit, mebd, 54 AAdeld, w-A4a Eevis 445 bsd 4 ek
w1 54 Aol A w24

3z
= =
30%e] AAEE 7T F71e] AAldeA], d-Add FEw= ololady Zzade] AAre] oF 5% U
2] ok 25%, T 9F 10% WA ok 20%, T oF 10% WA oF 15%9] AAHAEE 71d ).

WA Zamit 0 NRZ 4 ofo]aEE Edfoloj=(37]e] A% Tedd 1) MEERA 75
mol % ©]7%, 80 mol % ©]’, 85 mol % ©]%F, 90 mol % ©]’F, 92mol % ©]% J

Aolt}, sl o] Ao tfE AA|del A, 3% YA FFA(triad tacticity)S F 75 mol % WA F 99 mol %,
= 9F 80 mol % WAl 2F 99 mol %, == <F 85 mol % WA <F 99 mol %, T& <F 90 mol % A 99 mol %,
T=
2 A

’—"—r_l

90 mol % WA 97 mol %, T 80 mol % WA 97 mol %2 WY = A}, TE AAJAol A, 3% JA| +F

J(triad tacticity)= <F 70 mol % WA <F 99 mol %, T+ 75 mol % WA 2F 99 mol %9 WL = At
3% 4Al FAHA(triad tacticity) wl=r 53] 9 FH A12004/0236042%.0 7] A€ el o3 AHc}.
S ool AAjefell A, WA Zewi= ASIM D-792 HAE Wl wel SAE upe} o] HeoA of

3

0.85 g/cm WA 2k 0.92 g/cmg, TE= ok (.86 g/cm3 WAl 2k 0.90 g/cmg, TE= ok (.86 g/cm" W=l 2k 0.89
g/om'®) WEE b 5 gl

AR A Zws oF 5,000 WA oF 250,000 g/mol, B oF 7,500 WiA <F 250,000 g/mol, Hi= oF 10,000
iAok 200,000 g/mol, Tt oF 25,000 WA oF 175,000 g/mole] F& By A0S M 5 Qi)

% Ho B, M 2 B EZOND) EE My/Mn (93714, Mnd S-E BEAEFola, BA X4
g'(vis)) e 2% ZHE AZ=7)(differential refractive index detector(DRI)), &o}el #Atek 7% 7] (online
light scattering detector(LS)) @ HXA(viscometer)’} A& = L =7] wiA] IA=ZvrtETHZ(High
Temperature Size Exclusion Chromatograph(SEC))E Algstel EAstdAT. HE717F RASFIE UYHE
¥3gato], ol AAE A % A AFE A}E-E T. Sun, P. Brant, R. R. Chance, 2 W. W. Graessley
Macromolecules, Volume 34, Number 19, pp. 6812-6820, 2001l 7] %] At}.

(&)

SEC @& 913 gujo] AZE 102013/134038¢ MAE wWel] o&] AzE 4 dow, oo HAA YEe Y
of Fx=2 Jdgdrt. A8¥ FZrEIW(chromatogram) 2 F Abek HE7](light scattering detector),
A A, - EAEE, SEC ¥, A AF 'R AR FAE Mol ZF Al A = ALk gk
=% W0 2013/134038(°] 9] AA] &2 Edol =z Agg)olA Lud 5 Ao},

st o) el AAdelA, w-AAH FWE 190CelA F= a1 ASTM D-3236 wak 2F 100 cP WA <F
500,000 cP, T+ °F 100 WA <F 100,000 cP, %=+ °F 100 WX ¢F 50,000 cP, ¥+ ¢F 100 WA °F 25,000
cP, TEE oF 100 WA °F 15,000 cP, %=+ ¢F 100 WA ¢F 10,000 cP, & <k 100 WA 2k 5,000 cP H=& ¢F
500 WA ¢k 15,000 cP, =3 oF 500 WA °F 10,000 cP, %=+ ¢F 500 WA ¢k 5,000 cP, =& ¢F 1,000 WX
ok 10,000 P2 =HH, FE(E3 B HAr EE 8§ JEE AFAEYE)E 7bE ¢ dui (4714 1P =1

of i ahube] HA oAl oF 1 WA oF 30 TF %;
3) Hol= shtel et oF 1 Ui o 30 F %;

gz o Ao ahrte] 3 PAdAl ok 0.01 WA °F 0.5 TF % B
2 Hojx st JhaA oF 0.01 T % WA 5 T %

271 T o TEE AFA 24E F THE VIeew .
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FF2 /120R o 1 5% 6 WA oF 30 FF &, WA o

2} Zell efatd, F 70T WA oF 150C, Bt} nhghx s
= 2 95T Ul oF 130 Co ¥ 2 B dAgHs 7K

o
oo
=
i)

24-5
-
0
>
rir
£
il

o], ~Eldl/HZ(styrene/terpene) ¥ &3} v& €]/ Z4 (alpha methyl
styrene/terpene)= XEFtets A H=ZH] mEEH 9 BEW e 22 oo F8A X (resin) HEE 0
B9 EFE; ASIM ¥y E28e 98 FAE, oF 70T WA 150C9 dAHE MAE ZegEs gz
(polyterpene resins); & £, nfo]lato]Z8 |Z%(bicyclic terpene) ¥ | (phenol)e] Ak uf 2 of A
o] F3towRY AAHE X HWAHAES It dHesA fE¥ HE3 @ (phenolic modified terpene
resins) ¥ ©o]9 44 H7} FEA (hydrogenated derivatives)S EE 4= Qrt. A o7 o]& 753
=4 A" "Ez3 gxde o otglxu AvZ(Arizona Chemical)old Al#E = Sylvares TP 2040 HM 2
Sylvares TP 300¢]|t}.

vigAe AR RoAs A Fol=27F W (synthetic hydrocarbon resins)©|t}. aliphatic or
cycloaliphatic hydrocarbons, aromatic hydrocarbons and ©]9] hydrogenated derivatives, aromatically
modified aliphatic HE+ cycloaliphatic hydrocarbons % ©]&¢] &% alicyclic petroleum hydrocarbon
resins @ ©]E59] hydrogenated derivatives?} E3t¥ 3, B ¢F 70C WA 135Ce & ¢ 8 A4S 71
o}, B35 HEg3 ¢4 HrF A2 HogA(hydrogenated tackifiers)] o= Exxon Mobil Chemicals®] Escorez
5400, Arakawa®] Arkon P100 % Eastman Chemical®] Regalite S1100 & ¥3gH3tt}. =3l we]d Ei= H|aLg
P05 A B e WY vaely e 19y gxle] 23T

H-g ARl o= olof(Goodyear) ZH-E] Y8 AN Eg}(Wingtack Extra)ete AxRWoZ 74 7Fsgk 2w
d¥ % # X (aliphatic olefin derived resins) % 9<=(Exxon)2| ol2~F#|Z=(Escorez) 1300 Al#]ZE&
shett), o] S AwkAl 5 F& Fof g oF 95T Astde 7HA = FaAdA(piperylene)} 2-]
-2-F-el(2-methyl-2-butene)?] Y A-#|¥ FEZZ W (diene-olefin copolymer)e]t}. o] #|ZL Eastman?
Wingtack 95 Eastotac Alg]Zzats= AEW o7 A3t Folw | w3l B wgo)] f-83c},

o RN

T3 (9 WS/ ANE S A-F=(C9 aromatic/aliphatic olefin-derived)©o]al, Sartomer % Cray Valley®

By aga TK WS stol=2 72 #Z(TK aromatic hydrocarbon resins)®] 343%™ Norsolene % Rutgers

AYZ2RE YF 7Fse FFE sfolm=IHHE #xlo] {-&3lth. Norsolene M10902 & % & dstxo] 95 4
A7k stol ==k Eeolm Cray Valleyol A Alsd Folt}.

Eastman Chemicals®] Kristalex 3085 % 3100, Arizona chemicals® Sylvares SA 1003} & <y} weg ~gld

(alpha methyl styrene) HdF 2 whge] Mz Fojx|2A {-&3lth. olgjst ¢ e ~edo=2 AFste 3

A= AFHQ] HE=rE 12TelA o 1500 mPas m|uteltt. 7j&® 5 7hA] o] A Fo] el EjtEol

A5 AA 2o 5 9

Aol 47 HEmA AF FAAT) olg HEAAL 1 TS ATV A8 Aesd FrEel HE FodA e}
Sd9E = o, AFAY F T 20 FH ¢ vvez HUtE 472 #H=¥ (Alkyl phenolics)S ¥H 7he
3l AAE zgow 1L HEHAA AHTS TG, 47 HEL Arakawa ChemicalollA Tamanol AEHOE
T8 = 90 o1 Schenectady International®] ole] A|FE glo A L& 4 AUr}t.

AAAE g2 e g 835, APHoz H|-7]538 5= g2 (non-functionalized)E 712 X gH3ic),

Boubgol| o] Algo| AHEd nH|-zZH8A] 2= paraffin waxes, microcrystalline waxes, polyethylene
waxes, polypropylene waxes, by-product polyethylene waxes 2 Fischer-Tropsch waxesE ¥ g3it}. ¥ &=
A EA% polyethylene waxes, by-product polyethylene waxes % Fischer-Tropsch waxes:™ %

A g 3 88§73 2~ (synthetic high melting point waxes)® B4 AF®uh, B wgo] 2
2+ Fischer-Tropsch waxest Sasol Limited, 1 Sturdee Ave, Rosebank, South Africa@® H-E 44 713+
Sasolwax® (80, Sasolwax®H1 and Sasolwax® H105, Shell MDS, Menara Shell, No. 211 Jalan Tun
Sambanthan, 50470 Kuala Lumpur 2%E]¢] Shell GIL Sarawax SX50, Shell GDS Sarawax SX70, Shell GIL
Sarawax SX100 % Shell GIL Sarawax SX105%5 X§sl}, olo] A= eki=th, 2&3tH ol 2 gard
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AAE AHA BasA gtk e 49He olf2 AgE & A oldw ags
o

Fischer-Tropsch waxes 2 hydroxy stearamide waxes % fatty amide waxes®} &

B oabmo] AAld AFEE £9lE gty 224E Citgo Petroleum, Co.ZH-E 448 4= 2= Pacemaker® 30,
32, 35, 37, 40, 42, 45 & 53; Honeywel |25 Y% 4 = Astor Okerin® 236; Moore & Munger ZH-E <]
gt 4 AdE R-7152 A &) Moore and Munger ZH-H U4 & = R-2540; 2 Sasol WaxZ5-H
Sasolwax 5603, 6203 B! 6805¢h= AFWom P & U= vE o gdAE FIH

A7 frge vAl A4A g 30 WA 100 §hAhe] Aols JHA = 50 T % o) AER T
(cyclo or branched alkanes)S 7FHA& ZAEo|th. 2E5L drtygoz eyl 9 Zgddd 2w 244
(crystalline)o] ®ojx| &-F o] ¢F 70T o]iolt}, o &+ Baker Petrolite Corp. S.ZHH A+ & A=
70C €874 ¢2<2 Victory® Amber Wax; BarecoollA <= F:‘f‘} 70C 8873 229 Bareco® ES-796 Amber
Wax; Baker Petrolite Corp. o ZH-E 4t & dar, 80C 2 90C 8% v 2A-ZA 2422 Besquare®175
2 195 Amber Waxes; Industrial Raw MaterialsZ%-E u'rﬂ 4 9+ 90T %%@ 2~9] Indramic® 91; %
PetrowaxZH-E] 45T 4= = 90T &8 <229 Petrowax® 9508 LightS EFHec). wiAl 244 gxe] o
2 dE Sasol WaxZHE A+ 4 A= Sasolwax 3971 2 Alfred Kochem GmbHEZH-E A+ = A&
Microwax K4001¢]t},

i

o

NE,

o] Ftela el &ohe oAIAQ] nEE A BEAE ZEd el 2= Backwar Petrolite Corp. S.2H-E ¢4
4= = PolywaxTM 500, PolywaxTM 1500 % PolywaxTM 20009} 7 ogddl S REZHE ET3ITE. PolywaxTM.
20002 °F 20009 A=, oF 1.09] Mw/Mn, °F 0.97 g/cm39] 16TColA 9] Ux= % oF 1269 &84S 717t}

Hodbgo]l o] AlgE = e Zgz2ZW 9= Clariant International Ltd Rothausstrasse 61, CH-
4132 Muttenz, Switzerland® Licocene® PP 1302, Licocene® PP 2602 and Licocene® PP 7502 TP,
Honeywell international Inc, 101 Columbia Road Morristown NJ, 079622 A-C® 1754, A-C® 1660 and A-C®
1089 % Lion Chemtech Co., Ltd. 36, Daedeok-daero 1277beon-gil, Daedeok-gu, Daejeon 306-220 Korea2] L-
C 503NC& s, ofol A=A &=

gaE HAAY F THES VTR 1 T 6 WA oF 30 F %, vEASHAE oF 10 % % WA °F 25
TF 92 AT F ATt

2 o] HAAlE vpgAE A AEsE garr 2dFoR glvk. 2ol ARSE §o] "zEsE gt
2AdHo =z ¢lth(essentially free of functionalized waxes)"i 2H&3td 2o 2AHES 7]Eo = 319 0.1
2 ¢ olale] EAE on|at). wErAEAE FeslE da FAHEBS J|FOR 0.05 T % vy, wo) wpe
AetAE 0.01 TF % 7vte] EAG. 71 v e A= AgsE g2E bde] kA g

-

o

Aghsk & A= o5 E°] aliphatic monocarboxylic X+ dicarboxylic acidsZ} #2 f714F &4, dE &
o] alkali metal, alkaline earth metal or aluminum salts of succinic acid, glutaric acid, caproic acid,
montanic acid H= ‘383 benzoic, alkylbenzoic, naphthoic, phenylacetic or cinnamic acid®} &2 W3k
52 ke salts of carboxylic acidse]t. B3, phosphoric acidell 7]%3% H.ZA|(adjuvants), ¢
£ £ alkali metal organophosphates™ Z3&sltt. 3, o|E £9°] Aclyn® range(Honeywell®] Al #|3%)
T Surlyn®(Dup0nt4 Al AE) < %%j} 7L% 58t AT AlFe] ethylene-(meth)acrylic acid
ion = %“ PFAARA Agsitt. tF o= A2 WES &
= A 5101 1% %Oﬂ 27H ]”4 ofr| = 2 A FFEoltt. dEes WIS Egs o f=
A (aromatic tris amide derivatives), Oﬂﬁ'ﬂtﬁ 1,3,5-benzenetrisamide, N,N,N-tris-tert-butyl-1,3,5-

benzenetricarboxamide, N,N,N-tris-cyclohexyl-1,3,5-benzenetricarboxamide, N,N,N-n-butyl-1,3,5-benzene-

JPN

hu

tricarboxamide, N,N,N-tris-isopropyl-1,3,5-benzenetricarboxamide 5©°] 2™, ©]&-> Frank Abraham et.
1., Synthesis and Structure—-Efficiency Relations of 1,3,5-Benzenetrisamides as Nucleating Agents and
Clarifiers for Isotactic Poly(propylene), Macromol. Chem. Phys. 2010, 211, 171-181 and JINGBO WANG,
et. al., Crystal Structure and in Morphologies of Polypropylene Homopolymer and Propylene-Ethylene
Random Copolymer: Effect of the Substituted 1,3,5-Benzenetrisamides, Journal of Polymer Science: Part
B: Polymer Physics, Vol. 46, 1067-1078 (2008)] 7| = o] At}. Wk Eg|~ ofu|=&= T3 [rgaclear XT
386 2 NJSTAR NJSTAR NU-100 (N,N'-dicyclohexyl-2,6-naphthalenendicarboxamide) 24 JHdHoz2 JF 75
sty uee] olul= AJES md RIKACLEAR PC1EA 4428 4= 90 N,N',N''-tris(2-methylcyclohexyl)-
1,2,3-propanetricarboxamide 53 Z& X Eg]2 olu]= S (aliphatic tris amides derivatives)Z
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[0150]

[0151]

EE. m AR, v X EE FEERk ofye}, dF Eo] WE X#EE oY ke vs ¢Z4-X3 ® F
o] uwldzW<£n]E(dibenzylidenesorbitol) F&o] ZHgtsict., Aol T

altrose, fructose, galactose, glucose, gulose, idose, mannose, sorbose, talose, tagatose, arabinose,
ribose, ribulose, xylose, xylulose, lyxose, erythrose, threose sorbitol, and xylitol®] & E& 3 &¢F
S g3tk ntd A AA oA, A= A3 Al(clarifying agent)olth, AIAle APHow Zyw FH3}
Aol A7lE AaAFoRA e FHAS SV 77] HEE A Exkelv. A9ke A 3hAl= sorbitol
derivatives, <& £°] 1,3,2,4 dibenzylidene sorbitol, 1,2,3,4-di-para—methylbenzylidene sorbitol,
1,2,3,4-di-meta, para—methylbenzylidene sorbitol, bis(4-propylbenzylidene) propyl sorbitol % ©]&9]
Z3dES ¥gsttt. d=gt AskAl= Milliken Chemical®] Millad and Hyperform HPN series, W+ Adeka
Corporation®] ADK STAB-NA series® AHH o2 J4= 71538 ).

A s A, @ gAA mm Aol & gAY e AAAY T TEE VITeR o 0.01 T % A
% of &2

] <

o] o =1
k0.5 TF %, 2o v sAE 2F 0.05 %%} WA ok 0.25 FHF ¢ vwo g
014§ 7}/\Xﬂ(plast1c1zers) A3kA| (stabilizers), A7MA|(additives) T o]59]

&g 5 AW, ZEY e (formulators)E HE A
J_Q} el % %}xﬂ sﬁl A}fz}% TetES sokd

ot

2 dgo HAAE v AE odSs x3ete TIAAE ERE 4 vk, Ajer 7hAAlE polybutenes,
phthalates, benzoates, adipic esters & X3t}
53] vl 5k A= di-iso-undecyl phthalate(DIUP), di-iso—nonylphthalate(DINP),

dioctylphthalates(DOP), mineral oil, aliphatic oils, olefin oligomers ™% low molecular weight
polymers, vegetable oil, animal oils and derivatives®} #-& phthalates® X &3tt). uHlEA 3 7lAA=
paraffinic oil, naphthenic oil, aromatic oil, long chain partial ether ester, alkyl monoesters,

epoxidized oils, dialkyl diesters, aromatic diesters, alkyl ether monoester % &9 ZgES

~ 1o
o
of

U
tlo
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o
fru

2
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=
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2
S
of

A= 0.5 5F % ul“}oi *XHO} %Ur L= EASHA ?%%

2 o] J&ZA= vigAS AR Hol® sl FgsiAl 2/xE= Hol® sty 4bsl W] A|(antioxidant )&
shE 4= Quh. ol FFES HA Fo YRl e EFARYRE 4, 4 == FF Ev(residual catalyst)
of & FEd o FiE AbAote] wkge os)] fdE E3H(degradation) ZH-E HAAE HE37] f18)
7he Tk

2ol 23tE A& Thedt A EE A BAA FeE 2 A% I = #=(high molecular weight

hindered phenols) % 3 % ¢l 3hF & (ulfur and phosphorous—containing phenol)¥} Z-& thzteA &

(multifunctional phenols)e] Jth. FHE FHlES PR ANA & LA o HsAd slol=Fi a7 &

Halol dAH oz Kuyl 2 2] (sterically bulky radicals )& T3 dfale dHEA JFEEA EAA
Q) N

o]z 4 Qtt. 53], 3x4 HE IF(tertiary butyl groups) dWtH oz dH=A dlo]==4 1 (phenolic
hydroxyl group)ol ™3] £ =% =}&](ortho positions) & sFut o] dellAl WAl a1g] Aol Xgdc). slo|=F2
8 BT A o)ydt A How Ryl 2 A3y fuze EA= 1719 AlE WlE(stretching frequency)

H

e | EH#O}% W3S AdA7IE 98-S sk oy Hole dluA sgtEel ks 58S AlEnh.
x4l = = 1,3,5-trimethyl-2,4,6-tris—(3,5-di-tert-butyl-4-hydroxybenzyl )-benzene;
pentaerythrityl tetrakis—3(3,5-d i-tert-butyl-4-hydroxyphenyl)-propionate; n-octadecyl-3(3,5-di-tert-
butyl-4-hydroxyphenyl)-propionate; 4,4"'-methylenebis(2,6-tert-butyl-phenol); 4,4'-thiobis(6-tert-
butyl-o-cresol); 2,6-di-tertbutylphenol; 6-(4-hydroxyphenoxy)-2,4-bis(n-octyl-thio)-1,3,5 triazine;
di-n-octylthio)ethyl 3,5-di-tert-butyl-4-hydroxy-benzoate; % sorbitol hexal[3-(3,5-di-tert-butyl-4-
hydroxy-phenyl)-propionate] & ¥%H3IT}.

o]#]3t Atz Wkx|A|+= Ciba Specialty ChemicalsZHE Aoz J4¢ 7Fedly 9= #Hw=<l Irganox®
565, 1010, 1076 2 17265 Eg3stt;. o]&2 &z 27w A (radical scavenger)® 283t T8 4ks) w14
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Aolw, @02 HEi= Ciba Specialty ChemicalsZH-E 94 7}t Irgafos®168% 2 o}JArsd 4bsh ¥~
Al(phosphite antioxidants)®} Z-& o ARl WAA9 37 AFEE 4= Qlnk. oA Fvj= 23 Foj2 3t
FEY duky oz gdEor ALGHXR gttt oL FE FAEE B FXE AMEHET. U2 ol& et
Zul= Cytec IndustriesZ%E U5 + U= Cyanox® LTDP Y Albemarle Corp.EHE U4+ & A=
Ethanox® 3300]t}h. o]t Aks}l WA A= ©Eo 2 T e qtsl WxAet 3 AMS 71esit). ol 3E
< A%, A¥FAoR 1 FF 6 vToRr HAA HrtE & da, vE E8F 540 9IS vAA &=
o F7H e 08 SFES mg By 54 IS XA gon AYE Frtste AAA e
¥ BHS T, oot Ze HIMAlE PR Al FAHo Uk

A 9 of FEHoR HArtEE FAAA, dR5 H FdAY 2 e

woane] AR FUY BASE FHS] A9 oF 180T o ge] LN YRS 3B BAYs] A
Tk, ChEE 2AY ol Bl FAso0) gor, 4EF ¥HS TFdte] FAF BASE AxFE of
w5 2 A4 mE A4 99 A3 e B=Eow Yad 5 vt

(2) BEA Fol o3 BRAow wi g3 YHES AL /o] Holw shte] HW ol FAES FH
7] gl3te] AL 7)) Holw shite] Eulo] SHE HAA £HBS EXah: WA 2

MR R Ao, B (2) olFel A2 Zwe] AL Z1% o] e ARE A5

S wHAE AN, B (2) olFel AAA EHE AFFCABAHIHR, 1 e Az Aol Al
Z% gel 7] FAE GHA Fol WEHe] SEHQ W mE Aeow Wil s Yhach,
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AAE = vl g 7)3e R 2 QA TP ZE(virgin and recycled kraft), 8% @ AUx JHZE, FH
B E(chipboard) ¥ vt 302 AHelda 9 IYyE FYZEE e, HI A5 X §EEL A}

g9 & Ak o

e
f
o
2
bl

polyethylene, Mylar, polypropylene, polyvinylidene chloride, ethylene
o} 99 BEI} e BE And Fz A5 A5y 594 4F8 Aw
3F3F 2= 0”—4'. U:'ﬂ' 0] |

o2

rot

i)

i
S oo rIr

=8 x5 Y. Ed, ol 9E Are Ans Eb adved A8 4%d SR A A7) AFw
AR vws e Jlw, 59 By Anwd, 9eEe dsES vehiA gon; T4 AgelA F842
wet

2 el FHE HAA 2AES GdE 5o, #71W, A" (converting), ZEE OlHfXW E(straw
attachment) ¥ 239-E EY(spout bonding) && &oF, d& E° A4 7|4 R=, I E HH, dF 59
W =224 (bag closure) @ Alo]= 4 EY(side seam bonding), ZE, <« S Abd z=y 2L o A4
A, JEZA 2l 2D, AR P dYH x¥e| 53] f&sitt. g&AAE dE Bl AEY, A

7—1 =
A W71 22 S E A" 58 wEoks EHehs, Aok, & R Edo]l AY A B2 Ay HHAARA
53] f8sith. ZAYAA A7) Ao AAASL AzA S8 REHE 871, oIF Fol B, Aoz, u

2, AolA vt 7, Edo], dH, Al o] il e w71A 5, AHelvs 7 Hed

Elod 71AlE HFAAE A7) 8] AFEE BEE EHH e 31 J/gollAl 54 J/gel &3 g3 FFA L
Mw(~ 30,000 g/mol) @ ZAALZ 7}z, 18]ar TREFO] 98] #Holx 3709 £33 (fraction)S FEAISTH 3719
89 v 2 244 289 &85 =%

E oaltgo)] we Zive wE 3 STdM gAY =& 59 HE A5S Aesit. EVA 2 PP ZE 2~ F
43ty &2 7Rk THE HAA G AE E S UEMER T)A THs TA AlZre] gEEY. 24
of mE Zowes Uk 2 2o i3k &4 7Hho] 7|23 EVAA AEI v wEte] v mE =
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2 A 8% E3) W (Temperature Rising Elution Fractionation)el &3] AAH Hlel o] ok 3719 &
3 (fractions)S zte HE-EE Zgw Bdgx, Ay Edes gSS x99t

Z2Ade] T2 Z2 W (homopolymer) T ol€@l 2 €, A €y a-&d @ (alpha—olefin) &2 o]FoA]=
O Z2HE AEEE Holx 1 Fo z2Adle] & E M (copolymers)Q] Al T2 A Z2H;
zegdde sREYY £ oEd 2 ¢ WA (9 a-2TORE o]FoXE ForRY AEUyE Hojk ]
o zrgdde] mZeuola, A7 Al 22U Zev el Holdk A2 TdAdA Zv;

T gEd 2 0 YA (Y a-SHWOZ o]FojAE FOoRRE MHEE Hok 1
To] R FEEwola, A7) Al TR FEw 2 A7) A2 22 FEuel AJoldk A3 Z2dd

¢

W BA== oF 5000 g/mol WA 2F 250,000 g/mol] MwE 7FX]H
Ho| g v, A7) dE-ng Z8y Suss,

-15Cell A Addl (xylene) ol 7F8AdolaL, oF 55 mol % W= °F 85 mol %] oFo]aEE(isotactic) (mm) 3% ¢
A FHAA (triad tacticity)S 7HAE Al £3;

ST AL (xylene) T+ yFZ2HA(dichlorobenzene)ol] E84o]ar, 40TColA Add £+ tjF2=2d
el 784420 A2 ¥, L

70CANA AL == tF22d Al E8Ao)ar, oF 85 mol % WA 2F 98mol %] ofo]AErEl(isotactic) (mm)
3z 9A FARA(triad tacticity)S 7MA &= A3 £4,

A 2.

AAle] 1o glojA, -15TolA 7HgAdolar, HE-ad v Aok 50 T %5 AAsk= Al £9& 7HA
© WE-RY E2y Sd=.

Al 3.

AAE 1 EE 26 9olA], ok 10,000 g/mol WA ¥ 150,000 g/mol] MwE 71A]& HE-EE Zgy Ed=,

AAE 1 EE 26 9olA], ok 20,000g/mol WA ¢F 60,000g/mol ] MwE 7}A+= WHE-RE Zgu Bd=,

A 5
Ao 1, 2, 3 L 4o glojA, oF 1.8 WA ¢F 3.59] WDE 7HA&= HE-Rg Zgy Bds,
21X 4 6
A 1, 2, 3 B 4ol QlojA], oF 1.9 WA oF 3.29] MIDE 7M1= HE-EY Fv Sd=.
A 7
A 1, 2, 3 H= 4ol QlojA], oF 2.0 WA oF 3.09] MIDE 7HA= HE-RY FEv Sd=
2AA] 4 8

A 1, 2, 3, 4, 5, 6 =& 79 oA, 379 BdE E™E dE-EY EEH s,

AAldl 1, 2, 3, 4,5, 6, 7 B2 8 glofA, & ERI=Q WHE-RE EYv E/=.
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Ao 1, 2, 3, 4, 5, 6, 7, 8 == 99 oA, FEH AL e HE-RY Y S,

AAe 11

AAld 1, 2, 3, 4, 5, 6, 7, 8, 9 Ex 100 A, 7] Al Z2HAA ZEide 2297 odde] &
g2 Idetar, A7) A2 TRIAAA Zove Z2ZAd JddAe] aZeuE ey ] A3 T
A Zeve 2294 9 dEde] IEZYE ¥t HE-nd ey Ed=,

g T SEE GAA:
1) AAel 1, 2, 3, 4,5, 6,7, 8 9, 10 == 119 Fe-mg Zv] SA= o 40 WA F 97 FF %
2) Aol shube] AF PolAl oF 1 WA o 30 FF &

3) AHolw shbe] sk oF 1 UK o 30 % %

9 AeHoR Aolw shbel 8 FA oF 0.0l WA % 0.5 FF % 2

5) Aeld oz Hojx shte] 744aAl oF 0.01 T % WA 5 THF %

S x3etal, A7) T e AE JHA 4B F TEFS 7]

oz 3},

HN

AAjel 139 3ot 7] HEl-Rg Zen Ell=s oF 1.8 A oF 3.59 MIDE 7HA= SHEE HHA 274

Ao 14
Ao 12 T 139 glojA], A FEE HAA 2AEY oF 0.01 WA oF 1 £ %9 Fo g A= A3

XA S o E3sle gHE H2AA ZAE.

Holw shtel @ W AN 12, 13 EE 14 F o= shtel RWE AR 2YBL TS BE.
ERERT

a 159 QoA Al 7w 2 A2 e w3ea, A7) Al 7w 2D A7 A2 7)we A SHE H 2
] =

=
2480 os A HHE, 7] FAE HHA 24EL2 7
1
=

Ao 17.

AAe] 15 = 169 YolA, #7]A (packaging), ~EZE o]Zg|Alo|A(straw applications), AI-$E EY
(spout bonding), ¥ Z =74 (bag closing), 3]E A% (heat sealing), ¥, A& = I XY ofZgAolA
S HE AHEEE B

(2) HFAZA ofal] FEAor E= s Hales, 7] Al 7188 Aol shute] el HEA &
P37 flste]l 7] Al 7o) Aoje shube] el 7] FEE J3A 2AES Exste 9 %

AAldl 19

AA 6 190 Qo1A, WA (2) Fol, A2 slse] Y] AL AR el FAE AAFH QS BES Az
7] e .

pud

A A 20.
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of 2000 SlolA, GAl (3) Foll, AL e ALF(" AL ) HAL, A2 T]HEe] 4
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al)
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EYHE §89 w7hA oF 180T WA 200C=E 7Tt Aok §FFHW, 10 WA 20 & E<2A, 200 WA
400rpmol| A Egfo] Efoj= A7) wHF7)(tri blade propeller stirrer)E AF&3le] Wty i, o & A&
So] g EgEI A A FFeR2 &8 ZEHd ASEEH HUMEAT. @ GAHAE 3 AEe A
k=] %

$-, WA o] AEo] MIIEI, 3 HAAIF oF 15 A 258 T EAbE Fo & AR HIUIEATH

ﬂg‘]:ZJZ

Mz ol A3 AL Mettler-Toledo 374 =4 A(Mettler-Toledo dropping point measuring cell)g AF&3&}o]
SAEATE. o] H2EA, &858 HaA Aol g5 Wl FojFch, A-2oA 2417t o]/de] A &
Hol Z4 Ao Yojx3 60TCA Hdl 2% 160C7HA 2T /mine.2 7tddctt, A& AzdS As7F He
uiet Ve B SETE $8%] fedoR Hu oA W AEVE uAE uw J|ERY. Rud g2 7
Mol M SAL 7Ivte s & Hatgholth,

5

A

mPa.sol A9 &9 HAEE 100rpme] £EXE No. 27 2AEE ALgsle] Folz %o A Brookfield Thermosel
RVI HEAE 7HA 3 AMEsle] SA =S

Fa==1
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rlo
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NN

AHA B =E 25mmedOnm 7] 2zt A gstar, o]E FA] 7|e] A2 27t
FAo2A AT, F5S Akl 3% FF 100 2] FAE A A | A=A, Az

HA. wEs £om FEHa AR Bl At 71559
g gt gtoltt.
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Kol
Lol AA deA, d $¥, mE BGE(EYoA 24E o
T e dHEY FEo] YIS FAHIY] Y5t AHEE AT
1. 75mm#25mm 2 75mm=50mm B.= 47o] 7bE 71 spEAtE ] B g Fo] FA L= FdA A AdErt. 2z
HEo of SWelk L 79 yEpd wheh o] W RRH 25m= He] S

2, e F& Aoy ok 100ge] SHEUEZ 180-185C 9 2§ oA 71EE A},

3. TYst & By E BASH] H3 AFAVE FHoRE Ao, 42 HAAZEH 5o SHAA A=Y
Yol HzAle] 388 AP}, o] Fpg 7z} A s wHEE S

4. of =Al¥ upe} o] 25mm Q1S Wl oF 2mme] H|E & A|FIEH(REV) o]FEE FEE HE FH

-
S ZAAsta kel &£ oF 2m/secd), 50mm RV HEA & F Sl 3= ).

5. 26mm $ol= HE7F HaA 1 TAs Ho| & 8o EAE uvle} o] 50mm EE=9] 25mm wFLoA] 25mm mFA7b
g3t Holl T, 25mm HEE 50mm HE9] Fotol] i Ho] FFo EFEH A F2 StHE HIA 7L F
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hole-punched) ¥ t}. MEZL 50mm HE %
of F-atE e, 26mm REVF ol & ek AEE QB Mk o] HERE 479 EX
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T ZsHddn. AZe] Ao v 7|58 o2 2= AZY WdAS v, rad WaA g2 4719 Al

slojorsls Agtro e Folfth, Ask Azuth 3 f41
WA Ae A7 Bok w1 ol §AE Rl ebdsl A

1l

fm b rf

)
Rye)

Aedek. Fs-A12Ee US 5,201,23000 71AE BHES ARSete] SAHAG. FE-A2 3 RlE=

¥ &EE 180T k. 1x9 A AZF F ) gE #X v]Fo] 1kgol oz A1 7| EolXut.
A3l-A 7 (set-time)" 02 Lz Aol A7 Bk A FAE te, Ao EHEAY.

A& HAEE B dgo] & Zgvw o] Algo] 5T e@i# 7] (lacquered substrate) Aol 50 =] 100% A
fr e ZdEta, wEAE 2B s 5TAA @A E Aol 70 WA 1000 A LS 2dEE AL
HojFEth, A3 X HEEE 2 Wiy mE EE v ARgo] 100% A FEE TAA7I=H 8% mvkE &
Q38t3, vk S 3] 100% AH FES ST =Y 4x VTS AQEE AS HolFEr

Hl e 1

Henkel®] A& %24 Technomelt Supra H$IolA 2& 4= v},

(€]
T1e Aoz 43 ¢ 9l (3/06 ZZE M, Linxar 1288 7|¥to 23 A=A A% 5L HoFEr
w2 43t =4z vYhE 4 F Ja, 7R 7l st Hz AdEo] BF5Esit. APAO(atactic poly-

3 4%
AT UE 2 3Eet Astalokaly] wiel oleld Swol Hs

rr
Ko}
o2
o
i

= gv] Al steele e 92 welFs] s ARG o] Ee| RE Fev

9e mmEe|violn o 30,000 g/mol ol fAL WIE ARATH Eiel, BE 1-13¢] ) 54w

B7b 2F e Qleh. 747be] 4Bl disl e ool Felm (ol e uish o] Aol
!l I

) wek oleh ol AXE W Aolgt BAY BEE A7 Aw® 424 A
ol 3ol 77k Aol Zalr S4o] fAF Warl Wk, ALE G=A A w20 WS 214 ehy
Atk AZ 5 2 8& Lo §EHE AFA RS AN glon o 5& LEelA Tan 6-1% vpehiw

X1 E8H AZE 10 2 77 mol %9 ofo]AHYE Eglelojxe] WMERES JhHY, o] ZEHE TREFZ & 33}
gtk -15TolA 7184l Al 2EE 61 mol %Y ololA®lE (isotactic) (mm) 3% P TFEA(triad
tacticity)S 7FA 2L, 70TCoNA B84 A3 EEL 87 mol %9 olo]A®E (isotactic) (mm) 3% YA 1A

(triad tacticity)< 7}At}.

- un

w32 Eevie) 3 AARe) FerA wF A9 2
3|
=

A &wol od AL welET. Aw FANN 42
o A% Azl et 2
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