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[146]
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[148] B A A o5, A7) 8] 1o Al A2E A2 S EHA 0 R BAT A
109] gz el 7)ol a1, Ri7 Y| A] R0 A& =84 o2 B4 1 YA 109
dZ 7ol LI YA s AR SHA o= A 1 x| 59 4472 X gk
471e] A 7] = v 1 WA 102 L 7]olH, Xz A Y Afol A,
TE A 1WA 109 7ol A 4= )

[149] Boh FA AR o2, 37] 8}k 12 BAIH = 3 ES

3,3-(1,1,3,3-EHl EZH | EA U] A FA4F-1,3-T] &)H] 2~(N,N-t] W &l 32 2 k- 1-0}71)(3,3
'-(1,1,3,3-tetramethoxydisiloxane- 1,3-diyl)bis(N,N-dimethylpropan- 1-amine)),
3,3-(1,1,3,3-El Eg}ol| S A T A A4k 1,3-T] &)H] 2~(N,N-t] Wl &l 32 2 3h-1-0}71)(3,3
'-(1,1,3,3-tetracthoxydisiloxane-1,3-diyl)bis(N,N-dimethylpropan-1-amine)),
3,3'«(1,1,3,3-Hl E&} 2 22 F A Y A FA411,3-T] L)B] 22(N,N-T] ] & 32 2 gk 1o} 7l )(
3,3'-(1,1,3,3-tetrapropoxydisiloxane-1,3-diyl)bis(N,N-dimethylpropan-1-amine)),
3,3(1,1,3,3-Hl E g H A U] A H4F-1,3-T] 2)H] 22(N,N-1] o & 32 2 3-1-0}71)(3,3
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'-(1,1,3,3-tetramethoxydisiloxane- 1,3-diyl)bis(N,N-diethylpropan-1-amine)),
3,3'(1,1,3,3-Hl E il H A ] 2 HAF-1,3-1] Q)] 25(N,N-T] 32 &2 2 3 2 3k 1o} 7l )(
3.3'-(1,1,3,3-tetramethoxydisiloxane-1,3-diyl)bis(N,N-dimpropylpropan-1-amine)),
3,3'-(1,1,3,3- Bl Ed} ol E A U] A = 4k-1,3-1] 2)H] 2(N,N-1] o] &l 3 2 9} 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-H| EZZ 2 Z A U] A F41-1,3-1] 2)H] 2 (N,N-E] of Bl 32 2 710} 7l )(
3,3'-(1,1,3,3-tetrapropoxydisiloxane-1,3-diyl)bis(N,N-diethylpropan- 1 -amine)),
3,3(1,1,3,3-Hl Egol S A T A H4F-1,3-1] 2)H] 22(N,N-T] L2 A 3 2 9[-0} 7l )(
3,3'-(1,1,3,3-tetracthoxydisiloxane- 1,3-diyl)bis(N,N-dipropylpropan- 1 -amine)),
3,3-(L133-H ESZ 2 ZA U A FH 41 1,3-1 )H[ (N N-H Z 2 2 2 2 3-1-0} w7l
)(3,3'-(1,1,3,3-tetrapropoxydisiloxane-1,3-diyl)bis(N,N-dipropylpropan- 1-amine)),
3,3-(1,1,3,3-E| EpH| S A U] A H4F-1,3- 1] 2)H] 2~ (N,N-T] of] & v k-1 -0} %1)(3,3'-(
1,1,3,3-tetramethoxydisiloxane- 1,3-diyl)bis(N,N-diethylmethan- 1-amine)),
3,3'(1,1,3,3-Bl Egtoll ZA] v] 2 E4k-1,3-t] 2 )ya] 2 (N, N-T] o] & o] k- 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-Hl Ect Z 2 Z A v A 541-1,3-1] 2)H] (N, N-H o & ¥ §F-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- B E e w] A U] 4 541 1,3-T] ) H] 2 (N,N-H] o] & w] gh-1-0} 71)(3,3'<(
1,1,3,3-tetramethoxydisiloxane- 1,3-diyl)bis(N,N-dimethylmethan-1-amine)),
3,3-(1,1,3,3-EHl EZ W[ HA U] A FA4F-1,3-T] )H] ~(NN-t] Z =2 F w 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-E| Eg} 2 2 Z A ] A E 4.1 3-1] 2 )H] 2(N,N-t] W & ] gh-1-0} 1) (3,3
'-(1,1,3,3-tetrapropoxydisiloxane- 1,3-diyl)bis(N,N-dimethylmethan- 1 -amine)),
3,3'-(1,1,3,3-Hl E&}Z 2 Z A t] A F41-1,3-1] Q)H] 2 (N,N-U] 3 2 2 | gh- 1.0} 7 )(
3,3'-(1,1,3,3-tetrapropoxydisiloxane-1,3-diyl)bis(N,N-dipropylmethan- 1 -amine)),
3,3(1,1,3,3-5 £ 2ol 2 AT 1] 21 5 Ak 13- )] 2(N,N-T ) & ol 10} ¥1)(3,3'(
1,1,3,3-tetracthoxydisiloxane-1,3-diyl)bis(N,N-dimethylmethan-1-amine)),
3,3'(1,1,3,3-Hl E&tol H A U] 2 HAF-1,3-1] 2)H] 22(N,N-1] 3 &2 H | gh-1-0171)(3,3
'-(1,1,3,3-tetracthoxydisiloxane-1,3-diyl)bis(N,N-dipropylmethan-1-amine)),
3,3-(3,5-H Ml 5 A1-2,6- 1] £ A-3,5- 1] 2 21 3 §F-3,5- 1] ) H] Z2(NN-H ol |l S22 91
-o}11)(3,3'-(3,5-dimethoxy-2,6-dioxa-3,5-disilaheptane-3,5-diyl)bis(N,N-diethylpropa
n-1-amine)),

3,3'-(4,6-T] O] Z A]-3,7-T] £ A}-4,6-T] A 2} =1 -4,6-T] 2 )H] 2(N,N-T] o] & 3% & 3|
-0}11)(3,3'-(4,6-diethoxy-3,7-dioxa-4,6-disilanonane-4,6-diyl)bis(N,N-diethylpropan-
1-amine)),

3,3-(5,7-H Z 2 FA]-4,8-1] S AL-5,7-1] A e H] 3F-5,7-1] &) H] Z2(NN-H ol & 2
2 3k-1-0}71)(3,3'-(5,7-dipropoxy-4,8-dioxa-5,7-disilaundecane-5,7-diyl)bis(N,N-dieth

ylpropan-1-amine)),
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[150]

[151]
[152]

[153]
[154]

[155]
[156]

[157]

N,N'-((1,1,3,3- Bl EZh ] HA U] A FA4F-1,3-T] 2)H] 2~ (FZ 2 9-3,1-T] ) H] 2(1,1,1-
E g E-N(E 2w & A )4 ol RN N'-((1,1,3,3-tetramethoxydisiloxane-1,3-diy
Dbis(propan-3,1-diyl))bis(1,1,1-trimethyl-N-(trimethylsilyl)silanamine)),
N,N'-((1,1,3,3-E]| Ed}o] B A v Al 2 4F-1,3-T] &)H] A (E 2 9--3,1-1] &) H] 2~ (1,1,1-
E g v e -N-(E g v g A )2 @olul (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-H| ESF 2 2 B A U] A HA81,3- 1] )R] (22 73, -] ) H] 2~(1,1,
1-Eg v E-N-(E 2] v e 2 )2 o7l (N,N'-((1,1,3,3-tetrapropoxydisiloxane-1,3-d
iyl)bis(propan-3,1-diyl))bis(1,1,1-trimethyl-N-(trimethylsilyl)silanamine)),
NN'-((1,1,3,3-E| Eg} v EA 1] A &2k 1,3-1] )R] A~ (2 7-3,1-1] L)) 8] 2~(1,1,1-
E W E-N-3)d A ol RI(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-B] E o] BA U] A 2 4F-1,3-1] 2)H] 2 (2 2 9--3,1-1] &) H] 2~(1,1,1-
E 2] v & -N-3]d 4 @el RvI(N,N'-((1,1,3,3-tetracthoxydisiloxane-1,3-diyl)bis(propan-
3,1-diyl))bis(1,1,1-trimethyl-N-phenylsilanamine)) 2

N,N'-((1,1,3,3-B| E 2} Z 2 Z A T] 2] E4b-1,3-1] Q)] A~ (22 94-3,1-T] 2))H] (1,1,
1-E g v g -N-3| d 2 @Fo} ’I(N,N'-((1,1,3,3-tetrapropoxydisiloxane-1,3-diyl)bis(prop
an-3,1-diyl))bis(1,1,1-trimethyl-N-phenylsilanamine)) 0. &2 o] 5] 7l 7+ © 2 L]

AEE 15 5= 3l

H
Bheba] 1-30.2 F A H= 3 ehE ol B = 1F
[h2H4] 1-1]

OMe OMe
TN S| o S; : e N T
‘ (l)Me é)Me [
[8he4] 1-2]
OMe OMe
N A‘sEu """""""" o S§| TN
i éMe éMe
ERERE]
OEt OEt
Ao e
. I OEt CE)Et 1 -

71 BFekA 1-1 W A] 3184 1-30) 4, Mes= Wl & 7] o] AL, Btz ol | 7] o] v
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[158]
[159]

[160]

[161]
[162]

[163]

£, 7] shekA 22 B4 H = e Al AR dl =,
N.N-H] 2G-S A () A )z 2 4)
-] €l 1-o} 1 (N,N-bis(3-(dimethoxy(methyl)silyl)propyl)-methyl-1-amine),
N,N-H] 2 3-(H ol S A (] ')A )2 2 34)-
] €l 1-0} 71 (N,N-bis(3-(diethoxy(methyl)silyl)propyl)-methyl- 1-amine),
N,N-H] 23-(E g vl 5 A1 A )3z 22 ) v &l -1-0} 71 (N,N-bis(3-(trimethoxysilyl)pro
pyD)-methyl-1-amine),
N,N-H| 2 3-(Eg] o) S A A 7)) 3Z =2 F)-v| & - 1-o} 71 (N,N-bis(3-(triethoxysilyl)propy
1)-methyl-1-amine), E 2] (E 2] W & A2 2o} Tl (tri(trimethoxysilyl)amine),
E G- (Eg & A A )3z 2 d)ol ¥l (tri-(3-(trimethoxysilyl)propyl)amine),
NON-H] 2 G-(H ol S A (Al E)A =) Z 2 9E)-1,1,1-E & vl & 4 o} 71 (N,N-bis(3-(die
thoxy(methyl)silyl)propyl)-1,1,1-trimethlysilanamine),
N-(3-(1H-1,24-E gl o}&-1-9) 2 2 )3 (E g v HA] A 2)-N-G-(E & v H A1 4
2 2 )3 2 9k 1.0} (N-(3-(1H-1,2,4-triazole-1-yl)propyl)-3-(trimethoxysilyl)-N
-(trimethoxysilyl)propyl)propan-1-amine),
3-(E I EA A H)-N-G-E W F A E)Z 2 8)-N-B-(1-G-(E | 5 A 2 E
2 E)-1H-1,2,4-Eg]o}&-3-) = 22 232 2 3k 1-0} 71 (3-(trimethoxysilyl)-N-(3-(t
rimethoxysilyl)propyl)-N-(3-(1-(3-(trimehtoxysilyl)propyl)- 1H-1,2,4-triazol-3-yl)prop
yl)propan-1-amine),
N-2E-N-G-(Eg| v 5 A] 2 )3 2 8) 3~ 2 32 2.4l 0} W1 (N-allyl-N-(3-(trimethox
ysilyl)propyl)prop-2-en-1-amine),
N N-H| 2 (S A @-2- A v ) 3(E e v H Al o) 2 2 3
1-©}’1(N,N-bis(oxiran-2-ylmethyl)-3-(trimethoxysilyl)propan-1-amine),
LLI-EZHE-N-G(Ed] o FAE )L 22)-N-(Ee] v &) d ol Rl 1,1-t
rimethyl-N-(3-(triethoxysilyl)propyl)-N-(trimethylsilyl)silanamine) 2
NN-H] 2 B-(E g o) 5 A1 ) 2 2 8)2,5,8,11,14- TN EFS AL ALE) 7H-16-0} RI(N,
N-bis(3-(triethoxysilyl)propyl)-2,5,8,11,14-pentaoxahexadecan-16-amine) . =
ol fFoxl o RFH AEHE 15U 5

e oz, 4] Bo A 28 EAHE SFES 517] 8914 2.1 L B3
2-2% FAH = g ol A AEE 1 o] ]l A = gl

[(8F814 2-1]

N N/\/\Si(OMe)3

)
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[164]
[165]

[168]

[169]
[170]

[171]
[172]

(31314 22]
(MeO),Si NS N/\/\Si(OMe)3

|

7] 8184 2-1 iz 8184 2200 A1, Met= W€ 7] o] T},

QL 7] 3t 302 FAH = st =S A A=,
N-(3-(1H-° vt -1- D)L 2 8)-3-(E ] ol FA L H)-N-G-(Eg] ol SA 2 =)=
295 2 - 1-0}FI(N-(3-(1H-imidazol- 1-yl)propyl)-3-(triethoxysilyl)-N-(3-(triethoxy
silyl)propyl)propan-1-amine),
N-(3-(1H-° V| o5 -1- D) Z 2 2)-3-(E W F AL ED)-N-G-(Ee| v SA 2 )=
29 2 2 7 1-0} 71 (N-(3-(1H-imidazol- 1-yl)propyl)-3-(trimethoxysilyl)-N-(3-(trimet
hoxysilyl)propyl)propan-1-amine) 2
3-(4,5-v]8Fo] =R -H-o] M thE-1-9)-NN-B| 2G-(E gl ol SA d eh 2 2 F)x 2
3+-1-0}%1(3-(4,5-dihydro- I H-imidazol-1-y1)-N,N-bis(3-(triecthoxysilyl)propyl)propan-
l-amine) & ©]Fo]F o 2 HE MElH 1£d 5

oo FAH R E, Y] 8812 302 FAHE I3ES 8] 5512
3-1%2 BAIH = 3 ed o ok

(34514 3.1)

/"_“"» -~ \,\.‘ -._‘_,/’ \.\“ T s
- - - -.
A

o N, _,_v./"a‘ S o N o “‘*-,_\w‘/__.a’ P
N l}l l Si(OMe),
\.\ !

B T A
Ny N

" Si(OMe),

7] 3} 3-19 A, Mei= W& 7] o] T},

g o] o AAlde) wpE 7] WA FA A F3HA = FE
F-2#Mn)©] 1,000 g/mol WA 2,000,000 g/mol, 10,000 g/mol WA 1,000,000
g/mol, == 100,000 g/mol %] 800,000 g/mol¥ 5= I L, k3 o ¥ #H(Mw)©]
1,000 g/mol WA 3,000,000 g/mol, 10,000 g/mol <] 2,000,000 g/mol, %= 100,000
g/mol W] 2,000,000 g/mol 4= 9o, o] M9 Woll A 3] x A L 42L& =l
A g ol §-g AT vk TR ol 2, V] ®iA ST QA T A=
WA =F 53 (PDI; MWD; Mw/Mn)7} 1.0 ©]4) 3.0 ©] 8}, 1.1 ]/ 2.5 o] = 1.1
o] 2.0 o8t = 2L, o] MY ol A ANFEAD B ek S o] -3,
7y 24 kel MR v Hold mavt ATk o7l A, Y] AR EEE
A Az 271082 0ol S84 g vetll= AL = Ak

gk A7 AA Ty A FEA = 7Y & E(Mooney viscosity) 7} 100°Col 4],
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ol g 4= 9lar, olw) 7] A& A= AAAA F 2HEV| 25 FEE A
I Atk
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22-t-HlEgtslol =2 F T 2 g oo g2, A Z 2ol e =,

vz gdoH =, dddvEdEHE, o dalt]wee e 2, vl d =&,

t e e el 8l 2, 32} -5 Al of| F A  of &, 1] 2~ (3-v] v E opv] ol & ol Bl 2,

(El okl o Rhol Eol el =, Ee]v Fobil, Eelo] Hobl, =) 2 oy,
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A9 7hE 3 7Fe el o8 A A A ol Wb A o] 9 AL A= 0]
F54 7

[224] ool whe} 7] - A ES Brolo] EY =, Y E =, Alol= I
¥ A B E 39 a5 v = Fe, Fo] ¥, = Bl = FY a1 5o
Efolof o] 7} HAlu, Wb M E Ziwo]o], &2~ T ZhE I ]lE A
Al Fol Azl F-& =

[225]

[226] ob-gd], & W& A7V] a1 2 =S o] &5te] Az Etolo] & Al w gk

[227] 7] Efololi= Elolof = Elolo] EEE E§shE A Y 4 T

[228]

[229] olsf, ¥ W & A A o' A aty] 9l AAldE Eof AAlsHI
Awsty| 2 gt e, g o] whE A= o] THA HHE Y EH R
A= = glom, 2 b o JH 7} of e ol A A dhas A A ollol] $H A =
Ao & A E o] A = ot ®rt B g o] Aol = DAl A H A Ql A A&
7HA Aol Al - g & B} ehAsHA A str] 9l sl A Al s = Aol

[230]  Axd

[231]  500ml®] Futet Eebao)] HESto| =& F 100ml ¥ n-FEEF 1
2(10 wt% in n-hexane) S & il
(N,N'-diethyl-N,N'-diisopropyl-1,1-divinylsilanediamine)([act. Li] 1 tH] 3E-H])<
A7FeE 3, 10°Col A 305 Bt WAl A g 2 R e & 3fakis 29156
mmol/l)& A &3¢ em™, GC 48 58 vhs F AR R em o] Balss
gelste] b s] whgH A5 sl

[232]

[233] A A4 1

[234] 0L SEZH ol H &7 n-3 4t 3 kg, 2~E & 215 ¢, 1,3-FEFE]qll 745 ¢ 2

TR 22-8] 22-F A g d)Z R 129 ¢S FUE H, 02 F 3.2
g(10wt% in n-S)th & FJ8kar W37 7255 60°CR St5a gl o
WS ettt 30 % A 7 F, 1,3-FEF 2l 39 g & T4 3te] T3 A
uekS HE] ol © 2 05 (capping)shal, 1001 3% A9 & A A=
3,3'«(1,1,3,3- Bl E&}wl F A U] A 54 1,3-1] ) H] (N, N-of &l 32 2 910} 71)(3,3'(
1,1,3,3-tetramethoxydisiloxane-1,3-diyl)bis(N,N-ethylpropan-1-amine) & 5% 5} ¢
15% 5ok -3 A A TH([DTP]:[act. Li]=1.5:1 E-1], [ A A |:[act. Li]=0.7:1%1]).

o] T A Zool AxE npARY S FHrbela 155 Fot
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AN 7] 51, 28R A 21 Wingstay K7} 31 4be]l 30 £ 2019] = 891 33 ¢S
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MHz NMR & o] -&3ate] 4 3 #4183l

[261] NMR A Al &&= 1,122-H EtZ 2 20 ¥h-3 AR89 21 solvent peaki=
5.97 ppm 2.2 AlALEFAL, 7.2~6.9 ppm-= W 2~E] 9, 6.9~6.2 ppm 5 AE]F
5.8~5.1 ppm 1,4-H1d, 5.1~4.5 ppm 1,2-8]d o] 9] 71 & 5}e] e ¢hg] 2
Ml gae ALLe

[262]

[263] 2 =% FAZFMw. X10° g/mol). <3 3 - AZFE(Mn, X10° g/mol). F-AFEF
=¥ (PDL MWD) 3 - AH3F 33 ¥ 518 (%)

[264] GPC(Gel permeation Chromatography) %41 -8 53} 47| =&
A MwW), TE T EAFMn)E S8 B8, EA ¥ (PDL, MWD,
Mw/Mn)= S4E 7] ZF FAF o 27 E AlLEeto] vk A2 0=, AT
GPC+= PLgel Olexis(Polymer Laboratories #t) Z & 5 A}<72} PLgel
mixed-C(Polymer Laboratories 1) A& 3t 275 Z3tsto] AL-8-8Fa1 A&k
ALEAl GPC 7] & 2 (Standard material)-> PS(polystyrene)< AF-8-3}¢]
A BT GPC 574 &= HEgsto| =2 73] 2 T3 %] ofHl 3}3HE&
4 oA Alzst 3T

[265] R WA BE WSS (%) F7] A FHAE 25°Co A 904 Fek A g

° g ot WA 2 et EAES 54 351e] o] 24E
o

[266] (5734 1]
[267] -2 B 3 31-8-(%)=[I(PDL-PDI,)I//PDI, ]x 100
A kA

[268] S71 782 100 A,

[269]  PDI& WHx] A F3hA) o] ¥AFgk ¥ ¥ o] a1, PDL= 25°Col A 90 &<k ] &
SA o] WA W-ro|t)

[270]

271] 3HFUAEZ FUAE A3 S

2721 7] FUA MV, (ML1+4, @100°C) MU)E= MV-2000(ALPHA Technologies
)& ©]-83}o] 100°C A Rotor Speed 2+0.02 rpm, Large RotorE A}-8-3}¢]
2319l o, o] m ALEF Al 2= 2 &(23+3°C) 0l A 30%- o] AF W] 8l 2743
gS A F ko] thol FnE] Y Fof] A9 =3l Platens & Al A 43 &<t
=43kl

2731  ESH FUAE W% 7] 7 STA 5 25°C A 90 ok A3 &
Ao ® SAst FUAEMV)YE a1, 817] 73812 25 &3
I K S

[274] [7812] 2]

2751 FyH=E"
[276] 2
2771 MV,

3}£(%)=[I(MV,-MV DI}/MV,]x100
20] 4,
HA 2] 100°Col A 54 g F 1 H 0] 31, MV,+= 25°Cel A



[278]
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90 Fok vkx] & 2314 o] 100°Co A A4 e F 1 A ot}
[3£1]
= A Ao H| o
T 1 2 3 1 2 3 4 5
NMR SM 210|210 212|207 | 206 | 21.1 | 203 | 21.2
=2t
(j)O Vinyl 50.2 | 50.5 | 50.0 | 50.1 | 49.6 | 50.7 | 50.2 | 49.0
Mn
(X0, g/mol) 365 | 388 | 370 | 380 | 394 | 407 | 394 | 380
Mw
6°C | (X16°, a/mol) 481 | 624 | 611 | 467 | 618 | 621 | 453 | 505
PDI 132|161 165123157 153|115 | 1.33
EXNE =2 3.8 | 7.1 83 | 11.3 | 11.0 | 148 | 1.7 | 12.8
B2t S (%) ' ' ' ' ' ' '
FLE (M) 56 78 84 53 74 79 51 60
SUME W24 | 3.6 | 7.6 | 6.7 | 13.2 | 14.9 | 12.3 | 2.0 | 15.0
7] 3 100 YER vRe) o] A Ao 1 W A] A Al o] 32 FAEF B H S0

[279]

[280]

[281]
[282]
[283]

[284]
[285]

28

10% ol sto] a1, t]dto] UM% W sl& % 10% ol 5l 318 &<l

Hbd ol Bl nle]) | W A] Bl L] 3 Bl o] 5= F-A}eF B3 HEgo] 10%S
Zsha, FUAE M3 S 10%S 23350 -, vl al o] 49 H 9 FApEk

w¥ W3k R TS fEE0] 10% ol stolu, v S A

opv| - FA| A A A A Fel 287 & E5EFA] ol T3 3 30 A
gholy = vl e} o] S B EA4 oA A Ao tin] & A 3] A 3k= Sl
Ad o2

A7 A AT E v nleo) A AlzE 2 WA AE|-LEE A E
¥sliE 15 2AAE L o|2RH Alxd AYEe 248 i s)
A5k, AN EA, Aed EA S 247 A5kl 1 A E 517] 17 39
LER ST

D AH A ZE

AN e D v e o] 72 MA AE A LET 5 A E A8 52 §h
sh7] 3% 30l Vbl vl 2 o2 wEstsith 2 Ule] fEE fE 315 100
TR 7)ol et ZF FEF ol o).

l
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[286] [3%2]
T= 2z S SR
Hich =3 g 100
Al2| 7t 70
7 Z 2 H (X508) 1.2
=287 37.5
ofed sHA| 3
AHof= A 2
Absp BEX| | 2
3 XA 2
SbA 1
Hoct 23 2t 1.5
DEEXH| 1.75
7HEEEA| 2

[287]

[288]
[289]
[290]

[291]
[292]
[293]

TAA SR g7 aFAA
LA = REAAGAE
A7HEAAD, F71 4@ A=

]_
2]

o}l 3} 4](Zn0), 2= H o} = A}, AL 3}
U2 A (TMQ(RD)(2,2,4- E 8] W €1 2-t] 3t o] =2 A m&l Za]n]), w3}
WA A (6PPD((H] M & - E)-N-91 - d Al o] o} /1) H 2k~ (Microcrystaline

Wax)E £35St o], £@ 7| 9] 7] 55 70°CE Alojslar, v &= &

145°C WA] 155°Ce] w2 5ol A 12k v He-& A AT A2d E-d ol A= 47|

R R = e R S I A - SRS M | IS B | T = i o

A5 A (DPG(H #H ol ) 2

7}%1%XJX11(CZ(N-A1ﬁiﬂlé-z-ﬂﬂiﬂ ol d z i ofm

100°Co] 8ko] 2520l A Bl st 2xF wj &
Fold a4 71 A aF A1 E S Alzxsk i

< Oé;’iﬂ} o], 160°C<>1W 20%-3F

2) O] R} E.A)

IEEA-E ASTM 4129] 1 AR ol F=38to] 2F Al H & A &3kl 7]
AlgH o] AetA] o] AT 2 300% AAA 9 Q18 EH(300% EEHN)E
SASAY A Y o2, Q15 A2 Universal Test Machin 4204(Instron 1) 917
A8 7] & o] &3Fo] A 2o A 50 cm/min?] &%= =2 43T

3) WELA EA]
A EAL 224 74 ¥4 7](GABO #)E ©] €3} Film Tension &=

O

3455 10 Hz, ZF 24 &5 (-60°C~60°C)ol A 2 W&o et ety A %S
=743t tan LS F2I5HSI T o], X1i0°Ctan d#ol =& AY =5 4
= A EA o] ©48kaL, 31 60°C tan & #L0] B AU FE F A g A~
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&0l A, 384 @M Aol 732 e,

[294]

[295] 4) 7|:5l/H E ]

[296] A7 D 2T AH Az A oA 12 i FE2] F U HE MV, (ML1+4,
@100°C) MU) SAste] 7t TA el 7 SA S Bla R Asigl e, o
FURAE FAgko 1 S AdE 7 540 s HERIY

[297] ?ﬂ]ﬁlgi’ MV-2000(ALPHA Technologies )& ©]-& 3] 100°Cll 4] Rotor
Speed 240.02 rpm, Large RotorE AF-&3Fo], 2} 12} vl §HE -2 2 £-(23+3°C) 0l A
304 oA WA & 2743 g8 A F Bho] thol FiH|E] ol 2} ¢ 3L Platen<
2L A A 43 F S48

[298] [33]

o ALATo| H| 0 of
T 1 2 3 1 2 3 4 5
300%
olzt=M | mEHA | 160 | 157 | 163 | 147 | 145 | 145 | 148 | 163
(kgf/cm?)
sers | ooey | 100 | 98 | 100 | 00 | fo2 | s | 100 | 1of
eyt
(Index. %) | @ 8 1448 | 118 | 115 | 100 | 102 | 98 | 101 | 116
’ (at 60°C)
JF=A =X (Index, %) | 103 | 102 | 99 | 100 | 98 | 102 | 94 | 76

[299] A7) 3 30 A, A Al 1 WA 3, 8] atdl] 2 WA Bl aLd] 59] tan & 2 7FEA]
Hlnlo]] 19] 478 100 7] =2 & dle] A48} 5k YERd Alo|t},
[300] 771 3F 300 YR vkl o], Aol 1WA A Ao 3 vl alel] 1 WA H] Lo
A2 5l A& (tan 6 at 0°C), 7FFA 541, 300% BBl 2
& (tan & at 60°C)°] EF ¢-7 3 -5 YER AT
[301] T AF o=, AAld 1 WA AA]el] 32 B[ ale] | W] B]ale] 39} Bl ilste] F
T-4et A2 vl Ay 2 7 54 S YR EA 300%
= A A T7%, 283 I AA AL H A 13%2] A E AHNE a9
oh 3 A A o) 1 %] A Ao 32 Bl aLe] 4 O] H] 300% BEE 2, 3] A
A &A] 9 7rg A EA M 47 5% ol o] A ddE anE Yehl e,
H ale]l 5 tin] b4l A4 0) 30% ol Ao 2 A A3 s e S YeEh T
[302] olu Hlxle] 1 A H]ale] 3 B]ule] 5= O}Uli%%ﬂ%%ﬂ WA 2l
28715 Egreh}, ol A A A st WA W Wk 2 S 56
Fogh FRb Aol AL, Bl ale] 4= E ol A A A Sk WA W W shE S
FEoh o A FA A F-H 2875 EdetA e
SHA o, 53] Blale] 5% & oA AA st n AR R e &
AA A2 ALEEET AAARES o] npa 2 R w1 & HUbeta sk A7 E O A S
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A7 N o] ghaFo]l A AA TS 71 F 25 70 ppm o] 41 A
WA Fot] A F3HA.

7473 8] A1kl oA,
A7) opu = SA| A @A WA A= 817] 8Fek2] 1 A ekl 302
BAIE = 5E Sl A A= 15 o]l Al WA F o]l
Z A
[EeH4 1]
R17 R19
L O O L3

\ | | /

N— Al—Gi— X —Si— A?—N

/ | | \

FLS Flazo
7] shshA] 100 A,
AV A= A2 5 HH O R B g 1 X 202 Sl v]o]a,
R7 W] RO0-Z A2 584 02 gk 1 YA 209 & 7]o]ar
LUA L A2 52 0= a1 WA 109 7] = | ke 123
2X) 3 = 3 3] dAAH Y], s ARG 1WA 209 &
X AbA AApol A, = B A 1 A 209 & Al 7)ol
[3F=14] 2]

<Ri-ﬂ-§}~w~€Fﬂ~—Si(ORgg(R3)3ﬂ>

2
371 38t
Ri& & Al = B 1WA 109 S -Al7| o) aL,
R R 72t A o= Bk 1 WA 109 &2 7] e,

ZA7], 'S 1 WA 109] &7, gk 2 A 109

T 1WA 109 ¢ 7|2 X3k 1X] 8 2% $F ©E== 3%] $H9
AZAAHY], B ghAag 2 WA 109] FHE g 7]o]a,
R2-Z vkl A3 B4 1 WA 109] &4/ 7], B -[R20]-0] 22,
o] 7] el A R BEAS 1 WA 109] & @7 o] ar, ji= 1 W A] 30004
AEE Agola,
a ¥ m 727 5oz [ W] 304 AelE 4o,
n 0 WA 28] 7o) o,
(s} 3]
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R“12
3] . 7 8
N N—RZ—N

N, 7 \
A R™—Si(0R") (R"),.

871 3kt 30014,

R5,R6 @ Ro= 212t 514 0 2 vhha= 1 WA] 109] ¢zl 7]o]ar,

R RY R RIE 242 S84 05 S L 109] 2]

R 74 B B 1WA 109] €2 7] o] ar,

b e 247 HHH O R 1,2 i 30] 5], brez4o] 1

AE E= i o]a1, o] 7] ol A R13, R4, R
R’IS RM R15 RYB

5 RIS 7471 = A 0 7 =4 Wi BhAE 1 A 109] &2 7] o)t}



