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Rei= BHaam 1 WA 209] &2 7] a2 Wi A 209] 271 7] 'hasm 2 WA
209] &7kl 7] A 1WA 209 Sl El =LA 7] 'haa 2 WA 209
el 2 A 7] g 2 WA 209] Bl 2Tkl d V] ehA S 5 W #] 209]
ANZELAT]; ' 6 WA 209] ofH V] 'aa 3 WA 209] | El 2are] 7]
= 5kl shebA 1a® B E = AR olH,

0= 0 WA 5] Ao aL, Ry T A O] 5 Shrha= 8171 3154 la® A=
A& 7101, o7k 2 WA] 59 A=l 45 5 7h 2] Re= M2 S L8 v
ol 4= 9lat,

[2}e}4] 1a]

L;LL/RB'{\N/RBQ
Ren

A7 38H2A] 1adl A,

Ryi= A 23, X8| 2 X3 == 8] X 3 d g4 1 WX 209 &7,
A B2 X3 = v X 3 BG5S U X] 209 Al E 2L AV s
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[143]  EFR A7) SEAUA MAA F obul G LA AT BFES
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[144]  [3}H4 5]
[145]

[146] 771

13L, R? & 1 109] €271 = glom, Ri=
T4, o FAV], B 1WA 109] &2 7], 'haaam 2 WA 109 SR>V, w1
7 ]

A7), B -[R20]-Y 5 o, R2E Bags 1 WA 109 Ay 4=
UL aE mS A7 SHA SR | ] 34 AeEl| A4 4= 910, n0

(147 FAA] =, 7] 8ot 52 A H = Sehe S
NN-H] 22 G-(E v 5 A (v Ry 2 ) = 2. )
-1 €l-1-0} 71 (N,N-bis(3-(dimethoxy(methyl)silyl)propyl)-methyl-1-amine),
NN ] 22 3-(] o) B (o 6 2 ) 2 2 -
] €l 1-o} I (N,N-bis(3-(diethoxy(methyl)silyl)propyl)-methyl-1-amine),
N,N-H] 2G-(E g v 5 A1 4 ) 3Z 2 F)-w &l - 1-0} R (N, N-bis(3-(trimethoxysilyl)pro
pyl)-methyl-1-amine),
N,N-H] 2@-(E g ol FA] A ) 3 2 g)-m 9 -1-0}RT(N,N-bis(3-(tricthoxysilyl)propy
1)-methyl-1-amine), E 2] (E 2] W & A] -2 2o} ¥l (tri(trimethoxysilyl)amine),
EG-(Eg v E A2 )3 2 ol ¥l (tri-(3-(trimethoxysilyl)propyl)amine),
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NN-H] 2 G- (F ol SA (A ')A )3 2 38)-1,1,1- E 2] vl &l 4 & ob 71 (N, N-bis(3-(die

thoxy(methyl)silyl)propyl)-1,1,1-trimethlysilanamine),

N-(3-(1H-1,2,4-E 2] o}5-1-H) Z 2 ) 3-(E 2 v F A A -)-N-G-(E ] | F A &

23 2 )3 2 k- 1-0} 7 (N-(3-(1H-1,2,4-triazole-1-yl)propyl)-3-(trimethoxysilyl)-N

-(trimethoxysilyl)propyl)propan-1-amine),

3-(EMSAER)N-G-E W SA L) Z 2 )-N-G-(1-G-(E AL =)

2 )-1H-1,2.4-Eg]o}&-3-) = 2 )5z 2 7 1-0} 71 (3-(trimethoxysilyl)-N-(3-(t

rimethoxysilyl)propyl)-N-(3-(1-(3-(trimehtoxysilyl)propyl)-1H-1,2,4-triazol-3-yl)prop

yDpropan-1-amine),

N-2EH-N-G-(Eg| v HA] 2 &) 2 )2 2 2 _2_4]-] o} ¥l (N-allyl-N-(3-(trimethox

ysilyl)propyl)prop-2-en-1-amine),

NN-H] (S A gh-2-A v d)-3«(E v S A ) 2 = 3

1-©}RI(N,N-bis(oxiran-2-ylmethyl)-3-(trimethoxysilyl)propan-1-amine),

LLI-E2 W E-N-G-(Ee] ol 5 A A E) 22 2)-N(E e e A =) A eholri(l, 1,1+t

rimethyl-N-(3-(triethoxysilyl)propyl)-N-(trimethylsilyl)silanamine) 2

NN-H] 2= 3-(Eg] ol S Al A ) 2 28)-2,5,8,11,14-F EFS AL AL B 7E-16-0F RI(N,
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3‘1%91 %_ ZAAE 7] E= g9 1 WA 209] 17} &gl =a7] o] Ay, Lt 2 129}
LR e AR AFE o a1 A 59 8] & dAE 4 03, L 2 2o} L

7}*@0&735101 el B4k 29, 4" LN, 02 SE
ha—om o R e A 1% ol el dH® 94 1) WA 37 £ 5

o]
AR

?ﬂl@ ANz, 7] steha] 782 B Y= 3ge
3,3'«(1,1,3,3-H| Ecp ]| 5 A ] A F41-1,3- 1] ) H] (N N-H 1 |l 2 2 9-1-0}R1)(3,3
'-(1,1,3,3-tetramethoxydisiloxane- 1,3-diyl)bis(N,N-dimethylpropan-1-amine),
3,3'-(1,1,3,3-E E o Z A U] 2 2211 3-T] 2] 2<(N,N-T] v & 32 2 -] -0}71)(3 3
'-(1,1,3,3-tetracthoxydisiloxane-1,3-diyl)bis(N,N-dimethylpropan- 1 -amine),
3,3-(1,1,3,3-Hl EgtZ 2 F A U] A 54F-1,3-1] 9HH] 22N, N-T] | & 3 2 310}/l y(
3,3'-(1,1,3,3-tetrapropoxydisiloxane- 1,3-diyl)bis(N,N-dimethylpropan- 1 -amine),
3,3'(1,1,3,3-H| Ecpul| 5 A U A F41-1,3- 1] ) H] (N N-H o & Z 2 9-1-0}71)(3,3
'-(1,1,3,3-tetramethoxydisiloxane- 1,3-diyl)bis(N,N-diethylpropan-1-amine),
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3,3(1,1,3,3-H E g ul S A T A HA4F-1,3-0] 2)H] 22(N,N-T] 32 2 A 3 2 - 1o} Rl )(
3.3'-(1,1,3,3-tetramethoxydisiloxane-1,3-diyl)bis(N,N-dimpropylpropan-1-amine),
3,3'(1,1,3,3- Bl Eg}oll Z A t] A 2k-1,3-T] 2 )H] 2(N,N-t] o] &l 32 2 3 1-0}71)(3,3
'-(1,1,3,3-tetracthoxydisiloxane-1,3-diyl)bis(N,N-diethylpropan- 1-amine),
3,3'«(1,1,3,3-Hl E&} 2 2 F A U] A 5411,3-1] Y B 2(N,N-T] of| & 32 2 310} 7l )(
3.3'-(1,1,3,3-tetrapropoxydisiloxane-1,3-diyl)bis(N,N-diethylpropan- 1-amine),
3,3'-(1,1,3,3-H E gholl A U] 4 F4F-1,3- 11 )R] Z2(N,N-T] 2 2 9 3 2 -1 -0} /I )(
3,3'-(1,1,3,3-tetracthoxydisiloxane- 1,3-diyl)bis(N,N-dipropylpropan- 1-amine),
3,3-(1,1,3,3-H| ESFZ 2 ZA| U] A F41- 13- 1] )H] 2(NN-T] Z 2 I 3 =2 3]0} rl
)(3,3'-(1,1,3,3-tetrapropoxydisiloxane-1,3-diyl)bis(N,N-dipropylpropan-1-amine),
3,3'«(1,1,3,3- Bl Egpwl H Al U] A F4F-1,3-1] ) H] Z~(N,N-T] of| & ] gF-1-0}-51)(3,3'(
1,1,3,3-tetramethoxydisiloxane- 1,3-diyl)bis(N,N-diethylmethan- 1 -amine),
3,3'-(1,1,3,3-Bl E g}l S A t] A 54F-1,3-1] )H] 2(N,N-T] o] & o] gh-1-0} 71)(3,3'(
1,1,3,3-tetracthoxydisiloxane- 1,3-diyl)bis(N,N-diethylmethan-1-amine),
3,3(1,1,3,3- | Eg} X 2 Z A ] 2 F41-1,3-T] 2HH] 2~(N,N-t] o & m ¥ 1-0} 71)(3,3
'-(1,1,3,3-tetrapropoxydisiloxane-1,3-diyl)bis(N,N-diethylmethan-1-amine),
3,3'«(1,1,3,3-Hl E&h v H A U] A 524k 1,3-T] )H] 2<(N,N-t] o] & w gh- -0 71)(3,3'(
1,1,3,3-tetramethoxydisiloxane- 1,3-diyl)bis(N,N-dimethylmethan-1-amine),
3,3'-(1,1,3,3-Hl E g Hl H A U] A F4F-1,3-1] )] 22(N,N-T] 2 & F v gh-1-0}71)(3,3
'-(1,1,3,3-tetramethoxydisiloxane- 1,3-diyl)bis(N,N-dipropylmethan-1-amine),
3,3'«(1,1,3,3-H| EZ 2 ZA 1] 4 F4k-1,3-T] &)B] 2~(NN-] v D v gk 1-0} 11)(3,3
'-(1,1,3,3-tetrapropoxydisiloxane- 1,3-diyl)bis(N,N-dimethylmethan-1-amine),
3,3-(1,1,3,3-Bl &} Z 2 ZA U] A 54k 1,3-0] ) H] 2 (N)N-U 2 2 2 v gh- 1o} 7l )(
3,3'-(1,1,3,3-tetrapropoxydisiloxane-1,3-diyl)bis(N,N-dipropylmethan- 1-amine),
3,3'-(1,1,3,3-Bl E g}l H A T] A F-4F-1,3-1] )] 25(N,N-T] # & o] k- 1-0] 71)(3,3'(
1,1,3,3-tetracthoxydisiloxane-1,3-diyl)bis(N,N-dimethylmethan-1-amine),
3,3'-(1,1,3,3-H| Ed}oll HA Tl A 5:41-1,3-T] &) H] 22(N,N-T] Z 2 g | gh-1-0}/1)(3,3
'-(1,1,3,3-tetracthoxydisiloxane-1,3-diyl)bis(N,N-dipropylmethan-1-amine),
N,N'-((1,1,3,3-E| Eg} W] B A U] A 2411 3-1] 2)H] 2 (E 2 7-3,1-1] L)) R 2(1,1,1-
E v E-N-(Eg] g 2 ) FolRI(NN'-((1,1,3,3-tetramethoxydisiloxane-1,3-diy
Dbis(propan-3,1-diyl))bis(1,1,1-trimethyl-N-(trimethylsilyl)silanamine),
NN'-((1,1,3,3- Bl Egholl S A T] A F4%-1,3- 1] Q) H] A~ (22 %-3,1-T] ) H] 2+(1,1,1-
E g v & -N-(E 2] v &l 2 )2 o} Rl (N,N'-((1,1,3,3-tetracthoxydisiloxane-1,3-diyl)
bis(propan-3,1-diyl))bis(1,1,1-trimethyl-N-(trimethylsilyl)silanamine),
NN'-((1,1,3,3-E| Eg} Z 2 EA U] A Eak1,3-v] 9)H] 2 (Z 2 7-3,1-0] D))H] (1,1,
1-Eg] vl E-N-(E ] v g4 E)4 @o}vl(N,N'-((1,1,3,3-tetrapropoxydisiloxane-1,3-d
iyl)bis(propan-3,1-diyl))bis(1,1,1-trimethyl-N-(trimethylsilyl)silanamine),
N.N'-((1,1,3,3-E| Eg} | AT U] A S 24 1,3- 1] 9)yH] 2~ (Z 2 93, 1-1] ) H] 22(1, 1,1-
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E 2] v e -N-3] d A &ol R (N,N'((1,1,3,3-tetramethoxydisiloxane-1,3-diyl)bis(propa
n-3,1-diyl))bis(1,1,1-trimethyl-N-phenylsilanamine),

N,N'-((1,1,3,3-E] Eg}o] =4 U] A = A41k-1 3-1] 2)H] 2 (E 2 73, 1-1] L) R 2(1,1,1-
E 2] v & -N-3] d A ol (N,N'((1,1,3,3-tetracthoxydisiloxane-1,3-diyl)bis(propan-
3,1-diyl))bis(1,1,1-trimethyl-N-phenylsilanamine),

NN'-((1,1,3,3-E| Eg} Z 2 Z A v] A Eak1,3-v] Q)H] 2 (2 2 9-3,1-0] D))H] (1.1,
1-Eg vl E-N-9d 4 2o} RI(N,N'-((1,1,3,3-tetrapropoxydisiloxane-1,3-diyl)bis(prop
an-3,1-diyl))bis(1,1,1-trimethyl-N-phenylsilanamine),

1,3-H] 2= (3-(1H-0] | th&-1-9h Z 2 9)1,1,3,3- 8] E 2hvl] 5 A U] A E21(1,3-bis(3-(1
H-imidazol-1-yl)propyl)-1,1,3,3-tetramethoxydisiloxane),

1,3-8] 2=(3-(1H-0] | v} - 1-2) X 2 9)1,1,3,3- 5] E ghol] H A V] A S525(1,3-bis(3-(1
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271 AbshE A A= el ' 2,6-T-t-F e s A v, R E S =S A E Y,
2,6-H] (5l 2 E] 9w ©)-4-1-d 9] 35(2,6-bis((dodecylthio)methyl)-4-nonylpheno
)&=
2-v| ©l-4,6-1] 22((= € E] 2) ¥ &) ¥ & (2-methyl-4,6-bis((octylthio)methyl)phenol) &
T AL, AL AR 100 TR0 thste] 0.1 T FF WA 6 TEFFR AME 5
ATt

7] w3 A A = A 2 N-o]AZ 2 ZN-9 dp-s d @l t]o} 7,

N-(1,3-t] vl & F-2).N- d-p-s d gl el o} 1l
6-ol FA-224-EemE-12-t] 3| =2 759, = v dolRl ) of A E 9] a1
%= 4 AL, a5 AR 100 TZFol tiste] 0.1 T3 WAl 6 TF R

o

v g ol o Aol whE 7] a2 S 3] wE Al o Wi 2
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[250]

[251]
[252]
[253]
[254]
[255]
[256]

[257]
[258]
[259]
[260]

[261]
[262]
[263]

o}-&e], B ouku & Aby| 1 A BS o] &5te] A ZH Elolo] & A F3Iu},
4}7] Ebolo]i= E}olo] IEi= Elolo] E| =2 L &at= A &= gl

A
olal, ¥ g e A Aoz Agar] ga ANl B ol 4Aal

o 714 the g e

% = T AM— = O]'EH T‘:‘/\E]}\]Oﬂoﬂ %Xéﬂ%
Ao 345 o)Az of |k, 2w o] Aoz G Aol FEHQ A4 &
74z Aol Al B g & H b s A Ely] A Al S s = Sl

AE 1

Az 1

500 m1®] FZube HefaAe] H Edsto]l =2 3 100 ml E n-FE 2 F 1
2(10 wt% in n-hexane)= € 3l
N,N,N N -3 B v |- 1-8] d 4] @] o} 7T (NN, N',N', 1-pentamethyl- 1-vinylsilanedia
mine)S % 7H([act. Li] 1 thy] 3 B1))dF 3 10°Cel A 305 5ot vh-3 A A
B AMES FHhats 29(15.6 mmol/)S A %5 0, GC HA1S E35
HH-S = NONN NG -3 e E- 18 d A @ f ol il o] AE 3R] ¢F-2 31S 73
5ol HAeS gelstadn.

rﬂ‘.

AN 1-1

20L SEZYolH dke7]o) n-3Ak 3 kg, 2| A 215 g, 1,3-FE U] ql 745 g 2
FAATFA R 22-8] 202-5 AT )T R 129 g8 FUE H n-FEH P F 3.2
g(10wt% in n-Z 1S FYetar vhg7] Wi 55 60°CE 231 G52
HHS-S W3 et 300 ¥ A3 T, 1,3-FEFu] <l 39 g & ek F3HA)
S el ol © 2 1S (capping)3Fal 1001 % A it T WA A =
N,N-t] o) & -3-(E &) ¥ 5 A] 2 &) 3 2 3k 1 -0} R (N,N-diethyl-3-(trimethoxysilyl)prop
an-1-amine)S 7<) 3Fo] 158 &<F ¥ A] A tH([DTP]:[act. Li]=1.5:1 &-H],
(WA Al ):[act. Li]=0.7:1%-18]). o] & A Zd] 1o A HsA A1&S shfate S92
A7Fslar 15% B ot vh-8- Al 7] al([act. Lil:["F A 2 B = |=1:1 EH]), | g&&
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o]-gslo] Hh-3-& GAIA 7] L, AP A A Q1 Wingstay K7+ &4kl 30 %%
Holgle 8N 33 ¢S Hubetith 1 A Aozl TEES AH o R 7tdE
2ol WL agkatel vl & A7 g vk, & A xsto] AEFe] §vjek 2
A Aste], M4 e 35 FA S Al sk

[264]
[265]  AAld1-2
[266] AALe] 1-100] dof A, A A Z NN-T] ol &-3-(E g v S A A ) Z 2 3-1-0} 7
o Al o
N,N-H] 23-(Eg] ol S A A )2 2 8)-3,6,9,12,15-F EFS AR 1 1] 7F-1-0} RI(N,N-
bis(3-(triethoxysilyl)propyl)-3,6,9,12,15-pentaoxanonadecan- 1 -amine)& 5 g 512
Aol slals= 7] Aol 113 LA 3HA A Aste] WA 2 - <l
T AE A28 oH(H A Al :[act. Li]=0.7:1H]).
[267]
268] A4 1-3
[269] Aol 1-10] hof A, A A2 NN-t el &-3-(E v S A A7) Z &2 3k 1-o}7]
R
3,3'-(1,1,3,3-H E g Hl H A U] A F4F-1,3-1] )] 22(N,N-1] o & 22 =2 3-1-0}71)(3,3
(1 1,3,3-tetramethoxydisiloxane- 1,3-diyl)bis(N,N-diethylpropan-1-amine) 2 5] ¢t
e A sl 7] Al 113 FDatAl AAste] ©Ad 2~E - e <l
T HAE A2 (M A Al:[act. Li]=0.7:1E-4]).
[270]
[271] W Ze 1-1
2721  AAlel 1-191A, n-FE 235 Tl Al 1914 A28 B Ates
ot &g Ao 19 n- P FIH AT At AR R e 7L S Eo] H S
FYste] ¢ds2 vhg& A datar, o] & AAA B A5 AHES HtstaL
WHEA 7= A S s Al Tl A T S AAA AE
Aol star= A A o] 1-13} 5L atol] AA|ste] WA 2E|A-FEU A ST FA =
A %8G
[273]
[274] H]ald 1-2
[275] 20L QEZFdolH w370l n-g4at 3 kg, 2~E ™ 215 ¢, 1,3-FEbr]Qll 745 ¢ 2

A HTHA 2 22-8] 2(2-2 iﬂl“é)4?_4 129 g5 —EFH‘ sk 7] n-FE 3.2
g(10 wt% in n-42hH & 7] YR 255 60°CE 31 gdd 52 Hhg&
Zlgsklet. 30013 A 3 %, 1,3-FEbe] 9l 39 g8 F]iste] T3k A
WEb] ol 0 & 71 (capping)dhal 109 % A3 T AAAA 2

N N-HolE-3-(Eg | SA] A=) Z 23 1-olgl & F5to] 155 &<t

HE-&- Al Z TH([DTP]:[act. Li]=1.5:1 =], [ A J:[act. Li]=0.7:1+H]). o] F

o gh&-& o] g5t Hh-&-& G A A 7] a1, sk A] Al Q1 Wingstay K7F & Akel] 30

F

1:01‘
mE
o ru
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[276]
[277]
[278]

[279]
[280]
[281]

[282]
[283]
[284]

[285]
[286]
[287]

[288]
[289]
[290]

[291]

% Fokgliz
L nstel S AA R e, B Azl

w57
AAsEe], AA el RE d $ 5 A E Alxstoo

W

3¢ ArbeHAT 1A Ao $PEE 2H o

2
2
ot
1o
oo
=)
o

H| 1o 1-3

Hlard] 1-20] JoJ A, A A2 NN-t] o &-3-(E&] v H A A H)Z 2 3 1-0} 7
oAl ol
3,3'«(1,1,3,3-Hl Egfu H A U] 2 52 1,3-T] )H] 25(N,N-t] ol & 2 2 710} 71) &
A8 A& A8t 7] vlale] 29} T U 3HA| A Al sk #A
ZE G- )l 5 A & Al 28 v A Al [act. Li]=0.7:1&4]).

4 1-4
vl ale] 1-200] Jof A, "AdA 2 NN-t o E-3(Eg v FA| A H)Z 2 3 1-010]

> E K

-

—_ =

22BN EA A )L RE)3,69,12,15-AEHS AL d] 7h-1-0} 7] &
L Hlael] 129} FA8kA A A ske] WA
ES

BFATHH A A :[act. Li]=0.7:121]).

v 4m Zz 2
Z

o o

oo = 2

Z3A e 54 H7t

A7 AAld), Bl atd o A Al z=d 7 WA i A oY QLA T A ol
tste] 2zt S Wl 28 a9 ka9 ond
X10° g/mol), 533 - A= (Mn, X103g/rnol) A
FUAEMY), FUEE Ag&, Si 2N g5 747 438150t A9 E 317

3 1o YERH AT

1) 2Bl =l 9] 2 RS )

A7 24 A W 22E @l E(SM) 2 B H (Vinyl) 3132 Varian VNMRS 500
MHz NMR& o] -&3to 274 9 #4133t}

NMR 74 Al 80 1,1,2.2-H EglE 2 2ol §h-&- A}-8-3} 9 .1, solvent peak+=
5.97 ppm &= AAFSkaL, 7.2~6.9 ppm> A 2E[ 7, 6.9~6.2 ppm E5 2E =,
5.8~5.1 ppm< 1,4-8]4, 5.1~4.5 ppmS 1,2-8]H 2] 3] =7 & dfo] 2| 9 2
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[292]
[293]

[294]

[295]
[296]
[297]

[298]

[299]
[300]
[301]

[302]
[303]
[304]

[305]
[306]
[307]
[308]

GPC(Gel permeation Chromatography) %418 53} /7]
FoE 2 EATMw), FE 2 EATM) S 450, BA BE T4

r

A}, w3, ¥x}gk ¥ (PDL, MWD, Mw/Mn)= =4 H A7) 7+
Ao 2 HE ALtete] Aol A4 A 02 47| GPCi= PLgel Olexis(Polymer
Laboratories 1) 2 & F 22} PLgel mixed-C(Polymer Laboratories ft) Z 7 gt
75 Z3teto] AFE8Ear FAEF Al AA] GPC 7] =& 2 (Standard material)-<
PS(polystyrene)& AH-&38to] A A5Gt GPC 54 & vl =

H Eglslo| 25 2 %% ofvl 313t 4] ol A Alz=sk3it

N FHAE R FUAE HsE

A7 FYHHEMYV, (ML1+4, @100°C) MU)<i= MV-2000(ALPHA Technologies
1) E o] &3Fe] 100°Cell A Rotor Speed 2+0.02 rpm, Large RotorE A}-8-3}¢]
Al on, olu] AME-H Al 8= 4 2(2323°0)00| A 303 o] 4} W X] 3 2743

S A F k] tho] AuE] W ol A9] F 3L Platend 25 A A 43 FoF

MVi = [(MV; - MV)) / MV,] x 100
7] F8EA 104, MV F U AL W3tgola, M 2

25°Co| A 30 Bt WA & $9] 100°C FU A Zola, MV, A7) T84 9 7]

100°C T4 & o],

4) Si o=

471 Si gHEF-E ICP ¥4 o % AR Eehzvh i £4 7] (ICP-OES;
Optima 7300DV)E ©|-&-3to] SA At 44 o2 Al °F0.7 g5 W+
S 7FY (Pt crucible)ell g3z, &k 32198 5 %%, Electronic grade) ©F 1 mLE {01,
300°Coll A 3A|ZF &< 7FE 8lar, Al 25 17| Z(Thermo Scientific, Lindberg Blue
Mol A, 371 2=8l(step) 1 W #] 32 T2 1M 02 3]3}5 7 3Pgk T

1) step 1: initial temp 0°C, rate (temp/hr) 180 °C/hr, temp(holdtime) 180°C (1hr)

2) step 2: initial temp 180°C, rate (temp/hr) 85 °C/hr, temp(holdtime) 370°C (2hr)

3) step 3: initial temp 370°C, rate (temp/hr) 47 °C/hr, temp(holdtime) 510°C (3hr)

L Eoll 13k 4148 T % %) 1 mL, X3 EAH50 5% %) 20 ul & 7HataL,
Wl =7 & A5 5ke] 308 o] &5 of(shaking) T F, Al &0l &2 (boric acid)

"
|o
ut
o
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[309]
[310]
[311]

[312]
[313]

[314]

[315]

1 mLE ¥ a1 0°Coll A 2A] {F o] 4 B 8k 9 % <=~ (ultrapure water) 30 mL©]]
‘]
[e]

S|4 ete], 3542 7 Psto] &4

5)N g

N & NSX w4 Wi o=, s A 4 A 7kE4] 7] (NSX-2100H)E

ol g3sto] At FAA R, S| A A4 A4 7] (Auto sampler,
Horizontal furnace, PMT & Nitrogen detector) = #A 31 ArS 250 ml/min, O,= 350
ml/min, ozonizer 300 ml/min .2 7] 2] o] 7}A4 53-8 A A3}, heaterS 800°CE
A28k 3 of 3AIZE FRt thlste] FA V& EA A 2T A 7] 7 b st R
< Nitrogen standard(AccuStandard S-22750-01-5 ml)& ©o]-&3to] A& W 5
ppm, 10 ppm, 50 ppm, 100 ppm 2 500 ppm <] A ZFHA & 2144 3tar 7} -5 %
NGtz AreaEs 2 F F 5% O Area?] B &2 o] &3to] A S A4l
o]Z A|E 20 mg7} S A HEE A7) 541 7]12] Auto samplerdl] &L
=7 38to] arcas AT Dol A 59 aread} 7] HHFAE o] &5t N & #&
Al Zkat vt

[3E1]
T AlAof B o
1-1 1-2 | 1-3 | 1-1 1-2 | 1-3 | 1-4 | 1-5
NMR SM 209 | 21.0 [ 21.0 | 206 | 21.0 | 21.3 | 20.9 | 21.0
(BE%) Vinyl 50.2 | 49.7 | 50.1 | 50.5 | 50.2 | 50.1 | 50.47 | 50.0
GPC Mn 396 | 410 | 385 | 365 | 405 | 380 | 402 | 353
(X10* g/mol)
Mw 523 | 660 | 551 402 | 514 | 467 | 651 469
(X10% g/mol)
PDI 1.32 | 1.61 [ 143|110 [ 1.27 | 1.23 | 1.62 | 1.33
SUEZ(MY) 63 80 73 41 62 53 96 58
30 wWX = 68 85 77 50 76 66 118 72
D|,|X—l:
FUET #HE8(%) 8 6 6 21 22 25 23 24
Si &2 (ppm) 430 | 500 | 492 | 231 78 155 | 162 | 413
N &+2F(ppm) 382 | 377 | 419 | 230 39 77 42 372
N- E%?\%*?r TR 3 3 3 3 - - - 3
CHEA| QIx| |HMH | HMH | HAH | AR - - - | =
= = = = bt
2ot | et | 2t

A7) 10 YEbd vEe} o), A A 1-1 2 123 S84 ¥4 W Si 2N
AA7F EAS o ttl N 29| gheFo] vl nle] 1-2 W A] 1-4 TiH] =LA

Z7FHAT) o)tz T Al A& o] REA L QA5to] N o] AAF| 2
—é?g.ﬂ/v\,—j‘% oF A O] ]'
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[316]
[317]

[318]
[319]

[320]

[321]

[322]
[323]
[324]

371 A AL, Bl ald o A Al =d 7 WA 2~ e
AT ZAAE L OERH AZE AYEFY &
o /\5]

AR 542 247 25t 1 A% E o] E 30

AN o, vl R Aol o] 7w
2 3he] 37] X2
e 0

[322]

Al 2|7} 70
7= A (X508) 11.2
SN 37.5
oA hHA| 3
AE|of= A 2
Aot GEX|A| 2
2

1

cap BX[F|

X 2=t

]

2] & 1.5

TAReR A7 aFAHS AIG Ed LAG EdS B3 ) Al
ZAHNAE LA AL E B
A THEHA), 71 & A=
o} 41 3} 4 (Zn0), Z~El| o} AL, AF
WA A(TMQRD)(2,2.4-E&] ¥ E-1,2-T]sto] =2 751 Z2]n)), =3}

WA A (6PPD((H # & - 8)-N-9 d -3l d Al v] o} vl B ¢k 2 (Microcrystaline
Wax)& &35t} old), £@ 7|2 7] 255 70°CE Alojstar, Wi g &8 F
145°C WA 155°C9] v E 5o A 13 M S DAt Al S A = A7
12k S A 27k Wzhsk &, 2470 12 vl e, 3,

A FZFZAADPD(H 3 F-old)) 2

7} & Z A (CZ(N-A] Z 2 8 20 2 E] o} A <= dl o} m] =) 713 az, 100°C
olgte] ol A gl dste] 22 Ml =& AT, o] F, 160°Cel A 2043 o1 &

e A aFAE S Al skl

2) o] A E A}

Q5 ASTM 4129] 914 Aol Fatel 2} Al G H S Alzehi 7]



35

WO 2021/049914 PCT/KR2020/012326

[325]
[326]
[327]

[328]
[329]
[330]

[331]

[332]
[333]

[334]

[335]
[336]

AR 9] 300% AT ] 1S H(300% EEE S ST A o=,
Q174542 Universal Test Machln 4204(Instr0n ) 214 A §1 7| & o] -8-5fe]

3) HErA] EA]

Herd EA12 54 714 4 7](GABO #h)E o] £36}¢] Film Tension %
T34 10 Hz, ZF 54 2 5(-60°C~60°C)° A 5% W&o th g HehA 71%%
%743l tan 5%%‘% gAstA et 4 A gkl A A2 0°C tan gho] =2 A A
d o] §-3tal, 31+ 60°C tan & #ko] W& A +=
V\Eﬂ‘j/]f\]~ = 101 A a1, A F A A (A8 ) o] e YER & Aol
¥ ] of 1
=

330 M Ak 1-19] A%4ks 715 S = Index(%) & WEFA o] 2=

4) 7124 EA

871 1D a5 AlH Al Al doxd 2ab v RE o] 4 A MV, (ML1+4,
@100°C) MU)YE S 35te] 4 8419 7heA 548 vlaudAstal on, ol
FUHLE SAGl & AdF5 74 SAo] 78S el = Ao ®,
8F7] 3 30l A 3= Hlate] 1-29] AoghS 71 E 2% Index(%) 2 %718 A9 vl
TRt F&TE 7SS Ve

A A o 2, MV-2000(ALPHA Technologies #1)E ©]-83}¢] 100°Cl A Rotor

Speed 240.02 rpm, Large RotorE AF&-3to], 7 22} 0| 322 A 2-(23+3°C)°l| A
303 o) WA & - 2743 g & A F 3Fo] tho| A u[E ol 2] 9] % 3L Platens
A A 44 T S48

[3£3]
R AlA|of B ol
11 | 12 | 1-3 | 1-1 12 | 1-3 | 1-4 | 1-5
300% &2~ (kgf/cn’) 162 | 164 | 160 | 148 | 149 | 147 | 152 | 161
Ay tan & 100 | 103 | 100 100 96 99 97 98
(at 0C, Index)
54 tan & 118 | 124 | 122 | 100 97 98 102 | 118
(at 60C, Index)
7l2A EM(Index) 103 | 104 | 104 94 100 98 102 74
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[337]

[338]

[339]
[340]
[341]
[342]

[343]
[344]
[345]

gelstltt
A 1-1 3 125 Blale] 1-1 WA -4} thul e Be, 3170 A @A o] A v -5
A G 2ol & Kol IG5 i jdd 235 ek
el 1-5 thH] &5 ol el AGEA S UehivA &dd ey 54 3
A3 A E 7 54 UEplen, o= Al ool o] B Ale S
A A A9 o] Abgshe], WA Al Bis A Absol A 7ol H R
T

jud

A3l 7hE Aol A vl AA G 2Fol & mola g1Y] w2 & 5= gl
olg BalA, ¥ el WA FelvdA FEA = WA ol F B A
A& A7 BA S E sk Aol of s Al o m A ulate]
3ol M= A 9 ) @ dAE BAE Uebd 5 2 eSS glom,
olel gk @t Aol & Fal| ¥k WAl Fo| QA F A wlate] 1-59h=

A Zd 2

500 mle] Ttule ZEk Ao HEGSto| =g F 100ml E n-FEEF 1
2(10 wt% in n-hexane)= € 3l
N,N'-H] o &l -N,N'-T] o] A4 32 2 2 -1, 1- 1] 3] d A @he] o} RI(N,N'-diethyl-N,N'-diisopro
pyl-1,1-divinylsilanediamine)2 7 7H([act. Li] 1& thH] 3E-18])3F 3 10°Col| A 30%
ZotHh-E A A A5 AL S 365 9“0“(15 6 mmol/l)g A Z3He o u:] GC
A8 B vhg F NN-tE-NN-t o] A 2L 1,1-t]u] d A @r]o}rlo]

-

AEHA Ge AL Bal wgol HASL FAHAL
Al 2-1

20L QEZFYolH g7 n-8 4k 3 kg, 2E|# 215 g, 1,3-3FEF] ol 7459 2
FAHTIA R 22-0] 22-2 2T D) TR 129 g8 T3 H, n- e F 32
g(lOwt% inn-F2HS FAS L v 7] RS EE 60°CE W L gd 5
F&S A Pst et 30015 A 3, 1,3- e <l 39 g & T Ete] A
wekS HElr] ol 0 2 N5 (capping)Shal 1001 7 I T HAAA =
N-(3-(1H-o] "] th&-1-) 2 2 )-3-(E g ol A A #)-N-G-(Eg] ol SA A #H) =
29y 2 3k 1-0F ¥ (N-(3-(1H-imidazol- 1 -yl)propyl)-3-(tricthoxysilyl)-N-(3-(tricthox
ysilypropyl)propan-1-amine)<& 7 5] 154 &<t §F-E-A| ZA TH(DTP]:[act.
Lil=1.5:1 =H], [FA Al]:[act. Li]=0.7:1=H]). o] F Al Zof 2014 Al xz¥ A
AbEE FHRshE &9 FTFSEAL 154 E)F vES A 7| A ([ s A A act. Lil=
1:1 =41]), o §hE-& o] &3to] §h-g-& A A A 7] a1, 2FE} A 4| €1 Wingstay K7}
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[346]
[347]
[348]

[349]
[350]
[351]

[352]
[353]
[354]

[355]
[356]
[357]

S akel] 30 TR ol = SN 33 ¢S HUISE Y 1 Ad Ao FES
*%9_?& A" &40l Wi wakste] Sl & A A S e, & Azste] FEko
Lo} 25 AASE, WA AEA-FE Y 353 A E Al 25 o

A A ¢ 2-2

AA e 2-10] Aol A, WA =
N-G-(1H-°1 "] t}&-1- ) Z 2 F)3(Eg o] HA A H)-N-G-(E g ol HA] 2 )=
) 2 3-1-017 Al
3,3-(1,1,3,3-Hl Eg} | A U] A F41-1,3- 1] )] Z2(N,N-H] o & 2 - 1-0}71)(3,3
'-(1,1,3,3-tetramethoxydisiloxane-1,3-diyl)bis(N,N-diethylpropan-1-amine) & 5 ¢} &t
A& AL stars 7] A e 2-13 5D aHA AAlsto] WA =B - E <l

T A S A 23 ch(H A Al :[act. Li]=0.7:12-1]).

t
—
=2

x I
El
2 2
[
=
Rt x

ks
>,

212 B o) alo) Az oA Az B AMES
A 219 n-r B3} A7) 25 el Bl
O:] D}Oﬂ /\_‘;’_ H]— X]'&(H*S], ol:'a‘_ H:]/K—] ﬂ ) FURe

e aAE @4ﬂﬂ¢faqa@%$a

y = Ho
o
I A
Olo n:Ql
R ~+~ m
Mlo oz

=

)
> flo ok ok

Ju

off o r
of
oy

[» oxt > o oot
oom L

O o S jo 12
E )

O

fu)

A& A Z:S}?iﬂr.

of
r

B 1o 2-2

20L SEFYolE gE-7] o) n-3Ak 3 kg, 2| A 215 g, 1,3-FE U] ql 745 g 2
FAATA R 22-8] 22-Z L eb )T 23 129 g

2(10 wt% in n-2h& B 7] U255 60°CE o
&y st let. 307 4 3+, 1,3-FE e <l 39 g2 5
el o 2 78 (capping) Sl 109132 74 o F- WA
N.N-t ol d-3-(Egu EAI A )2 2 -1-0b7] & F1l5ke] 153 &<t
W2 A] 7 CH(DTP]:[act. Li]=1.5:1 &8], [H A Al |:[act. Li]=0.7:1=-1]). o] &
°ﬂ &g o] gato] Whg-& AR A7) AL, 4 sHH A Al Q] Wingstay K7F & 4bel] 30

kg, o9l = gl 33 g_. A7Vttt 1 Aa Aol 3 ES Ao

}Oﬂﬂ 2ol W a1 agkste] GufE A A S ke, & 7l xste] ko] &)<

& AAG, A 2 A e R 35 A E Al 283

H] 1L o 2-3
vl are] 2-20]] Qloj A, B A 2 NN-t] o &-3-(E&] v F A A )L 2 3h-1-0} 7
o Al

3,3'-(1,1,3,3-Bl E} | S A U] A 5:4F-1,3-T] 9 H] (N, N-T] ol & 32 & 3h-1-0} 1)

o
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[358]
[359]
[360]

[361]
[362]
[363]

[364]
[365]
[366]

[367]

v

o) 3]
T

H
2 E -

pia)

= 7] Blacd 2-29F FdshAl A Al skl WA
A& A 28 (A A act. Li]=0.7:1=-41]).

H i of 2-4
Hlad] 2-20) Yol A, n- R e thalo)] Al Zzd 2004 A 2H B AHES
%‘T"r%}% gl g ulard 2-29 n-RE 2 FI 7] IS4 AbEo] FEo] HA
shiz o= F]lste] vdd 52 vh-g-2 233 1S A 9| shari= vl ald) 2-29}
%%18}71] 2Aste] WA 2l FE A B A S Al 2SR

ll

B 1o 2-5

H] 3] 2-40]) Qloj A, AA A 2 NN-t]o| &-3-(Eg| W EA A )L 27 |-o}a
o Al o]
3,3'-(1,1,3,3-Bl Egpul H A U] A E2k-1,3-T] 2 )H] 2<(N,N-T] of| &l 3 2 5h-1-0}7l)
T3 A& Al stars A7) vlald] 2-49) LA AA|SHe] HA
2E gl Al 53 A & Al th((F 4 Al):[act. Li]=0.7:1=H]).

o

d

A7) A AL, Blate ol A Az ZF WA = v R FAT A F3HA o
SEA W e g g Hd
X103 g/mol), 5~ o ¥ AFF(Mn, X10° g/mol), A}
FUALEMY), FUALE ASES, Si @ N &8 212 A7) 28 #1004 9f &2
Wi o g S48t AHE str] & 490 eI
[3%4]

-
Hr
Il
Rl
2

H| 1 of|
2-1 2-2 | 2-1 2-2 | 2-3 | 2-4 | 2-5
NMR SH 205 | 21.0 | 20.3 | 21.4 | 20.7 | 20.6 | 21.2
(%) Viny| 49.5 | 50.2 | 50.2 | 50.8 | 50.1 | 49.5 | 49.0
GPC Mn 420 | 365 | 394 | 405 | 380 | 402 | 380
(X10%® g/mol)
Mw 672 | 481 453 | 514 | 467 | 522 | 505
(X10° g/mol)
PDI 1.60 | 1.32 | 1.15 | 1.27 | 1.23 | 1.30 | 1.33
FLET(MY) 91 56 51 62 53 63 60
T 2LUET| 97 59 66 76 68 78 73
= HES(%) 7 5 30 23 28 24 22
2 (ppm) 501 509 | 225 78 155 | 414 | 489
N St ppm) 459 | 426 | 224 39 77 374 | 409
N-ZS7|8F (29l +=| 3 3 3 - - 3 3
A

IR |HAH | HAH | AlE - - NESHIDNES:
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[368] 71 3 4ol YER vl o] A Ao 2-1 H 2-2= S HA A HSIiEN

[369]
[370]
[371]

[372]

[373]

[374]
[375]

[376]

[377]

PA7E EA SR o™, N A o] ghefo] vlale] 2-1 W] 2-3 thr] =7

9 ee ¢ & ek

17 JRE] SA A
7] Al ell, vl alef ol M Al = 7 A e e SR A E
EsHe 0T 2T P ol vy Ay 4P Ee] B A
Asto], AGEA, At 5L A2 371 A #1390 FdsHA S48t 1
Ahe 5h/] 5o Sehi ATk 4 FE AR A% 9 3] A 13
LA Az
[55]
T ALAJ 0| | o
2-1 2-2 2-1 2-2 2-3 2-4 2-5
300% 2E2{A(kgf/cm’) 163 160 148 149 147 161 163
HEHY tan & 101 100 100 97 100 99 101
(at 0°C, Index)
4 tan & 118 117 100 98 99 114 115
(at 60°C, Index)
7ts4 EM(Index) 100 101 95 100 98 75 74
« 7] Qle o] 49, AR SA L ulae] 219 7 F 0% # gholaL, 7HE A

FA ot
of 2-1 % 2-25 ] ale] 2-1 W A] 2-33} thu] 8 B, 3] A &g ol A w5
Fol & ol JIAEA w3 A" A5 yehdl e gl - 3l
HlaLe] 2-4 B 2-5 ThH] &5 o] JIFEA S YEh A & A
X AR 3 A E A B S HERgle T, o)== AA[ ool A o] s
A WATA 9F L o] ARG-ste], R Aol s Absol Aetd &
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[378]
[379]
[380]
[381]

[382]
[383]
[384]

[385]
[386]
[387]

ol ALY o] aetrE FEFAL FAG TR
Sk o)

Al & #3

Az 3

500 ml9] &Lyt EekaA0)] Bl Egsto] =2 F¥ 100 ml R o2 1
g(10 wt% in n-hexane)S 3l
N,N-t] o] & 4-v] &l &l &) 4] -1-0} 71 (N,N-dimethyl-4-methylenehex-5-en-1-amine) &
A7 [act. Li] 1 & thn] 3 &8))3E T, 10°Col A 308 &< vH-SA1A &4
A& S A8k 8 9(15.6 mmol/)S A Z8FH5 on, GC #4418 B3l vhg F
NN-t] 4w A & Al-1-oF vl o] AEE A & A& Tl whgol HASS
sholshel o).

A A4 3-1

0L L EFdolH vk 7o) n-3 2k 3 kg, 2~E] @ 215 g, 1,3-FEFT] <l 745 g 2
FAATIA R 22-0] 22-2 AT ) Z R 129 g8 T3 F, n- e E 32
g(10wt% in n-F2h& F Y etar 37| W2 55 60°CE 55l G5
S-S A et 30 % A3 F, 1,3- e 9l 39 g2 T o] A
kS HEl] el © 2 W (capping)3hal 109 ¥ A3} T WA A 2

L1L1-E M E-N-G-(E ] ol SA A )2 2 2)-N-(E 2w D 4 ) A ol (1,1,1-t
rimethyl-N-(3-(triethoxysilyl)propyl)-N-(trimethylsilyl)silanamine)-2 <] 8} o] 154
& 9F WES A A TH(DTP]:[act. Li]=1.5:1 1], [} A Al ]:[act. Li]=0.7:1&4]). o] &
A zd 30 A Az2d 54 AFES 3ok & 98 A7kl 157 Ft

HE-S- A1 7] A ([act. Lil:[¥ 4] AM&]=1:2 E-H]), o §F-2-& o] &3l o] WHg

QAN 7] AL, A3 A A Q1 Wingstay K7F 84kl 30 %% =50l 89 33 g &
A7bstadeh. 1 A Aojzl FES AH o R 7 H 25700 ¥ Al alRksto]
Sl & AAG o, & 1lxeto] Ak el =& Al Aste], ¥
2E AR Al 353 A 5 Al ZsH T

B

o

Ao 3-2

AA el 3-100] glof A, WA A =2
LLI-EZE-N-G-(E ol SA A =) 2 2 2)-N-(E e v e A =) A dopwl
thal el
3-22-H il EA]-1,2-0 A 2 2] - 1-)-NN-H| 2 G(E g v A A - Z 2. 9) =2
2 ¥-1-0}71(3-(2,2-dimethoxy- 1,2-azasilodidin- 1-yl)-N,N-bis(3-(trimethoxysilyl)prop
ylpropan-1-amine)& 1 3t Z1-& A 2] shali= 47| A Al ol 3-12 5 < 5HA|
AAeto] MA 2EHFEU A S AE Al 28 vk 7 Al [act.
Li]=0.7:1=H]).

—_
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[388]
[389] B Ao 3-1
[390] AN A 3.1 A, n-FE 2 F o 2ol Al zd 304 A Z2H T5A] AFSS

[391]
[392]
[393]

[394]
[395]
[396]

[397]
[398]
[399]

HAEHE Bole A 1ol HE ] WA Azl ko

575z FO R FIste] HASE M AP, ol F WA D s
S ATbehL AT B 2 FAEA g R A F e

AR A& ALl starE A A o] 3-13} 5 A skl AAlske] ¥4
2Rl F e A E Al x5k
H] 3o 3-2

20L QEF Yol H-&7]o) n-8) 4t 3 kg, 2~E|# 215 g, 1,3-3FE}r]oll 745 g 2
FAHTFARZ 22-8] 2 2-% AT )T 2T 129 g FY3 F -t e e F 3.2
g(10 wt% in n-F4hH & 937 WHSE 5 60°CE 2551 G52 v
Zlst ATt 30007 A3, 1,3-FEH N 39 g& FAste] 53 2ebs
HEbr] ol o 2 71 (capping)dhal 109+ A3 T AAA 2
3,3 7 &4 -1,4-1] )R] (N N-H| 2 3-(E g o EA] A )L 2 2T 2 9] -0}
S F18te] 155 B QF v A A TH(DTP):[act. Lil=1.5:1 ¥31], A Al |:[act.
Li]=0.7:1&8]), o] F o §F-2-& o] &3} o] W58 A XA 7] a1, 2k s} <] A o
Wingstay K7} & 4kel] 30 8% =ol9li= 89 33 ¢S H7betlnh. 1 A3
dojxl TF=S 2F o= 7HEH &0 Yol ankete] vl E A A g v, &
Azxsto] A5k g9 =& A7 ste], A ~E A e T JAE
Azt et

o

v 2o 3-3

Hl 1L ¢ 3200 A, n- e EF ﬂM of Alzof 3o A Alx2H T AFES
ot &S Bl aLd 3-29] n-F Eler A7 A5 A&l FEol
HAEhE $o R Fste] e jESS Xk AL A 95t vl ald

3-29} g A sl AA[ste] WA ASE] - l‘%ﬂﬂ"* T EAE Az AT

O

A7) A, Bl ol A Al =g ZF WA = wp A el A T A o
tato] 24zt T A W 2~ gy gk R vd g
X103 g/mol), 5~ o A (Mn, X103 g/mol), & A &3 (PDI, MWD),
FUHEMY), FUAE AEHE, Si BN 97e 747
R o B Sttt AHE 8] & 60 eI
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[400] [3%6]
T2 Al Aof] H| o
3-1 3-2 3-1 3-2 3-3
NMR SM 21.1 21.5 20.7 21.4 20.7
(=2%) Viny| 49.6 49 .5 49.6 50.2 50.0
GPC Mn 375 525 389 459 459
(X10% g/mol)
Mw 525 903 459 798 818
(X10% g/mol)
PD| 1.40 1.72 1.18 1.73 1.78
FLETZ(W) 64 135 51 114 119
309 2x| = U EE 67 142 65 143 146
FUHT #H3E(%) 4 5 28 25 23
Si a2k (ppm) 236 236 - 312 319
N 22 ppm) 207 246 112 156 272
N-2S7|87| o2 3 3 3 - 3
CHEEA| 2/ HAXE | HAME A&} - kS
ey et ey e sy

[401]

[402]
[403]
[404]

[405]

[406]
[407]
[408]

[409]

437] 5 69 vhebc vhe} ol AATel 3.1 % 323 F A ¥4 o) Si LN
A2k EA 5 o, N 9be] Fapel el 3-1 % 32 thu] =17

ERAEIR AR R
IE AP Fo] 54 A7}
71 AATel, wlale ol A Al 2 E 2 WA AR EY ] S HA S
Fotetis 1 2AE Y o] 2N E AlxzE AP F EAS vaAsE
flsted, A5, AP 5A4& 747 37 A9 #10 edstA 46k 1
AE 5] 3 7o) YRt A E Al o] Al A 7] A9 #1
& A3 Azt
[3£7]
= AAof 5] o]
3-1 3-2 3-1 3-2 3-3
300% 252~ (kgf/cm) 160 163 145 149 164

HEY B4 tan §(at 0C, Index) 98 99 100 101 96
tan & (at 60C, Index)| 118 120 100 106 119
7t=4 S4(Index) 103 101 100 102 73

#37] AEl2aE WF Hlale] 3-18 7] E o & g gholtt,

A7) & 700 Ve vle) o) B kg o] & A A o] whE WA ] Qi A
S A = o] &3F A A of 3-1 D 3-29] A9 1] 3o 3-1 A 3-3 thH] $-5=3F
7t EA4E e A sAe 145D 2 Hed SR 53 A&
glstsirt.

A Alof 3-1 2 328 vl o] 3-1 L 3-2¢) thu] &l B, 3] A A 3 ol A ) $-
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[410]

A G 2ol & Kol IF5A £ E 23E vepdle A 5 3l
Hlale] 3-3 thH] §5 ol e AAEAAS dehidA Fda Hdd 54 R
A3 A 7 54 UEhlen, o= Al ool o] B Ale S
1A A A9 o] Abg-she], WA Al Bis A AbE ol A 7 obH R
A&l 7hEAg ol A w5 A A ll,iPOlE% Hola 7] WiEde o 5 Ut

ol E FallA, & I el WA FeltdA TFHA = WS o] % A4
AbE 3t g A7) = ©A S E3FekE Al o sl Al ' Hl ol
3-300M = T HA = @A aE vekd o deE e o e,
olegt ma} Aol & ol ¥ i WA T A A T A = wlalel 3-39=

HE P2 FFA, A AEA AEL R KA E NI T
SR ] vrE U S st E d5A AlSo] HAE =3A o vl HFA
bzl WA el 7)ol %ﬂ 2y x| 1etTE FEFA Y FALRE
TRE AT s A5 At

_ll)lr



Z=. 1l
=, X

PCT/KR2020/012326
4 A

[€)

T

gl g Alel fel B

44

379

WO 2021/049914

47 1]

0o

7

—_—

|

& (MVge)©l 20% ©13F<

SFAl 1]

T

A~
MVR = [(MVf - MVI) / MVI] x 100

47] 584 1614, MV, & 51

[

!

H

~

9] 100°C F1

ok

;OL

il

A

=0
ey

o

—

[e]

25°Coll A 302

Y

=T
T

7] 100°C

=

Al

1.

N

& 7159 =2 150 ppm
3HE(MVg

514 19] |

o gho1A,

b1

[

o,

,?

J

s

(374 4)

0

")

fo)

s
!
ot
b

<0

Al 2 &l 1 o]

—_—

Iy
-
"o
;OE
B

il

2 4] 80 &4

=

=

A F-eh

oF

Ton

BN

ZFF(Mn)©] 1,000 g/mol W A] 2,000,000 g/mol©] 3L,

LL

Bt

PN
T



PCT/KR2020/012326

45
2L (Mw)©] 1,000 g/mol HA] 3,000,000 g/mol©] 3L, ] =1

T AF(Mp)©l 1,000 g/mol WA 3,000,000 g/mol {1 A

LN

=]

WO 2021/049914

—_

3

)}
R

0

Mo

34 100

=
5

Al

J

ol SholA,

4.
1
i+ 10

A

°.

1.
3.

%

37
.?L

J

s

I 10]
3 11]

°.

13
13



