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[32] 37| ZE TRV 0| E= 2 o) YilERETE Azl 3] &
FEY T8 Yrh e Y] HYTtR Yol EE AE EY7tE Yol E, A4 ¥
(branched) =] 7FE Yol E, Ze]o| 2| 2R Y| 0| E A 4] 55 A&
o 4=

[33]

[34] B71 Y E7E Yol ER = H A2 m-ARNE A2y = S 7E Y ol E
& ' A AV EAE EYTtR Yol ER = Ed Y FaE, E¢ Y
Al T3 22 tasAd WIS st ES Yile i 2 JtR Yol E g hgAlA
Az As & F Ut A7 s BES 39S 348 7R ol B
ZFol thate] 0.05 WA 25 %= E3E 5 vt 47| ol AHEJLEY ol E
TEHA FARE o|H A FHEEHLE Uil E R Y o] E) HEEA[A
AZ3 AL E F AT A7) AR Yol ERE YA d 7R Y ol E Hi £-& t]o}
YR Yol E, o e &l FhH o] E F& ALget 5= it}

[35]

[36] vl 5=, A7 7R 0] B T T F- A o] 14,000 g/mol W A
50,000 g/mol®] t}. Bt} vf&kAl sl =, 7] )7t R o] E = Safu o Box) 2

°] 15,000 g/mol ©]*}, 16,000 g/mol ©]4}, 17,000 g/mol ©]74, 18,000 g/mol ©] 4},
19,000 g/mol ©]4, 20,000 g/mol ©]4}°] 31; 45,000 g/mol ©] &}, 40,000 g/mol ©] &},
35,000 g/mol ©] 3}, 30,000 g/mol ©] &}, BE3= 25,000 g/mol ©] 3}o] T},

[37]

[38] 5h, Bouky o] A Bof Z3ly| = Aby] 318hAl 12 B EE Zg 7R Yo E
U&2, 7R Yol E 49 F8t 545 7ldstr] et H7bE &= 24 ol
=3
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[40] 53], & ol mE V] ZYTE YOl EY &E& EAF -2 el FhE Yol E
TZ7F EAst 7R Yol E A of -8 o] f-rstkH, wheb A E2] bR
dlo|E x| o] g S-S Bt 34 o= Jfd e = vt

[41]

[42] g, F el whE Y] EerbE o] EY & 28] v u & E3hshe,
Wl TS A ot vpgA et A=, A7) ZE7FR Yol EY & ] Rk d9] o] =
Hl 3= 1:9 WA 910w =5, &H71 3}8H2] 1o A nime 1:9 WA 9:10] vlghz] st}
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[43]
[44]

[45]
[46]

[47]
[48]

[49]
[50]

[51]
[52]

[53]

B} gk A s A =, A7) 88k 104 nime 1:8 WA 8:1, 1:7 WA 7:1, 1:6 WA
6:1, 1:5 WA 5:1, 1:4 WA 4:1, 1:3 WA 3:1, == 1:2 YA 2:10] 0},

v A Sk, Ry R Rois A &2 Aol st vid A 8Hl=, Ry R R, T 8hvb= 2]

vl 25 A| =, 7] ZE 7R o EY &2 V] 8] 7R Yol E S24] 100
0.005 W] 5.0 %2 231t 47] ghaFo] 0.005 5% 7
7] )R Yol EX & 7t W& f 37} wu| koL, 4] gheFol
50 T 234 Ao, HY TR0l E FA 9] Edo] A4S AT -8
7F Atk Bk upgA s A =, 7] E] 7RV o] ET & V] Y7t E Yol E
S thH] 0.01 T3 o4, 0.02 T4 o], 0.03 T3 o4, 0.04
05 S o], 0.06 T 14, 0.07 = o] A}, 0.08 S-S

0
09 SEFE o] 4} = (.1 T8 o] 4)olal; 4.0 F o] &}, 3.0 T o]

of

©

=]
B]ZT
E]: =]
[e]

vtk Al e A =, 7] ZE 7R Y ol ET =& T w2 o] 300 g/mol WA
3,000 g/mole]th. Bt} v A 5HA| =, A7) Z2 7R Yol EY &> TEFE At
ko] 400 g/mol ©]7/, B2 500 g/mol ©] /o] 31; 2,900 g/mol ©] &}, 2,800 g/mol ©|
3}, 2,700 g/mol ©]3}, 2,600 g/mol ©] 3}, 2,500 g/mol ©] 5}, 2,400 g/mol ©] 3}, 2,300
g/mol ©] &}, 2,200 g/mol ©]3}, 2,100 g/mol ©] 3}, H=+= 2,000 g/mol ©]3}F] T},

S, o) ohE Eelsh ol £ 54 2B B ao) ek AshyA A
8 F7b XHT 5 ATk A AR AE 53] 28 7FEA o Felzhro]
E Ao BAS fA%E 98 % 5 Yt

7 AR A A Bz EY TR O] E A o] ARG H = Aol Al dE A &
o, A= A Bte, L= A = AR = ATk tHE A< o
= 3=, PEP-36(Bis(2,6-di-ter-butyl-4-methylphenyl)pentaerythritoldiphosphite), 2
DP9228(bis(2,4-dicumylphenyl)pentaerythritol diphosphate) 2 14 ¥ = 7" S Z ¢
AE e = o= sty o) g & o ATk e, V] A= wlm Al s A Al o
of| 22 3=, IR1010([3-[3-(4-hydroxy3,5-ditert-butyl-phenyl)propanoyloxy]-2,2-bis[3-(4-
hydroxy-3,5-ditert-butylphenyl)propanoyloxymethyl]propyl] 3-(4-hydroxy-3,5-ditert-
butyl-phenyl)propanoate)= & = AT L3, 7] SR A = 167 AFE-6H7
L i 0% o] 42 AL 5 ATk 4] AL A E 25 o] g ALg ek A4
A sk A kel F0)E 1:15 WA 15:10] Tk,
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[66]

[72]
[73]
[74]

[75]

[76]

[77]

[78]
[79]
[80]

[81]
[82]

[83]
[84]

ot
)
lo
= b
by

A4 d vhsl o], B ol g Felshrulol £ 44 2B B3 54, 5
3 4 T 4y Gk S5tk 50 o,
2] AAE AT Do)

ol 3, ¥ W o] P o) & Bhvle] AA o)A Bk AASHA APk W, 5]
of WAz B g ol TANE e Alshiz AL B, B el ol 519 A
Aol olake] ¥ A& ohtt

o5t A el 3wl el o) A3 3h7]9] B2 AHesHA T,

(A): ZE]7 o] E §27]

LUPOY PC 1300-30-NP (8] =9 & A7 Ee]7bR o] E 424, A| Ak LG
chemical ft, & &3 o - A =F(Mw): 21,100 g/mol(Agilent 1200 series S ©]-8 5}
PC 2~ HIL}E(Standard)E ©1 83 GPCE 54)E AH&-8F3

(B): ZE|7tE o] EY] &

(B1): Duranol T5650E (A ZA}: Asahi Kaseift, <=3 v %A} %(Mn): 500 g/mol, 7
7] gekA 12 FA = 7R Vol EY &2 R, ¥ R, 5 shtbi= A4 ik
Jolar, th& st 2 ) AeT] U 2 o] Fol )

(B2): Duranol T5651 (A Z=A}: Asahi Kaseift, 53 o ¥-AF(Mn): 1,000 g/mol, %
7] gekA 12 FA = 7R Vol EY &2 R, ¥ R, 5 shtbi= A4 ik
Jolar, th& st 2 ) AeT] U 2 o] Fol )

(B3) Duranol T5652 (A ZA}: Asahi Kaseift, <=3 o+ 2}
7] 8}shA] 12 FAI = YR YO EY &2 R, 2R,
Jolar, th& st 2 ) AeT] U 2 o] Fol )

(B4) Duranol G3452 (A ZA}: Asahi Kaseift, 93 o %A% (Mn): 2,000 g/mol, %
7] }8tA 12 A H = 2R el ET &2 R, H R, T shbs A4 22
tldolar, th & shihi= 23 Rt U2 o] Fof X))

(Mn): 2,000 g/mol, %
StLt= A3 Elakr

o\ off

©C): Zeddd = F

(C1) Polycerin DCB-2000 (A ZA}: NOF Corporation ft, 53 ¥ 3 A % (Mn):
2,000 g/mol)

(C2) KONIX PP-2000 (A ZA}F: KPX chemical ft, <=3 v+ A} &(Mn): 2,000 g/

mol, S| 2 ZF =)

(D): Ak =] A
DP9228 (A ZA}: Dover Chemical Corporation #t, Cas No. 154862-43-8)
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[91]
[92]
[93]

[94]
[95]
[96]

[97]
[98]
[99]

[100]

(B) AF3}uk=] A
IRGANOX® 1010 (A ZA}: BASF #t, Cas No. 6683-19-8)

A Al 1

Z g 7FE ol E 42%] 91 LUPOY PC 1300-30-NP(A) 100 TH -5 7|02
Duranol T5650E(B1) 3,500 ppmw, DP9228(D) 1,500 ppmw, 2 IRGANOX® 1010(E)
500 ppmw-S F 7F8] 235 & 7(L/D=36, ®=45, A F -2 260°C)ol| A A7+ 55
kg HE2 SR Ol E 4] 2 =S Axs3i

Ao 2914 9
Duranol T5650E(B1)
7] A Ao 13} Fd g

o Mo
i)
o
B
i
)
N
o?
£
©
m o

H]

3

o 1

¥ 13 o] Z 7 Y| o] E 4=%] <1 LUPOY PC 1300-30-NP(A) 100 &%
2 DP9228(D) 1,500 ppmw, 2 IRGANOX® 1010(E) 500 ppmw-2 A&
Fars=, A7) AAjel 13 Fdg o8 E7tH Yol E A=

.

XK
o

==z
QLN

|

1
ot

tjo ro o
S

B tlo N
X

ot
i
32

2,

Hlald 2,344
Duranol T5650E(B1) th4l &}7] 3% 1o 7] Al 22 AFg3 A& A9 slari=,
A7 Ao 13} ELdg a0 2 E 7R Yol E 2 &S Al x5S T

[F1]
AHE- (ppmw)”
ZegtR o B & e Abs A A
A=l

(Bl | (B2) | (B3) | BH | (CD) | (C2) | (D) (E)

AAlel 1 | 1,500 | 0 0 0 0 0 | 1,500 | 500
AAle2 13500 0 0 0 0 0 | 1,500 | 500
AAlel3 5500 0 0 0 0 0 | 1,500 | 500
AATel 4 0 |1500]| 0 0 0 0 | 1,500 | 500
AATel 5 0 [3500]| 0 0 0 0 | 1,500 | 500
2ATel 6 0 |5500]| 0 0 0 0 | 1,500 | 500
ATl 7 0 0 |1500]| 0 0 0 | 1,500 | 500
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Ao 8 0 0 |3500]| 0 0 0 | 1,500 | 500
Aol 9 0 0 |5500]| 0 0 0 | 1,500 | 500
H] alef | 0 0 0 0 0 0 | 1,500 | 500
H] aLef] 2 0 0 0 |3500]| 0 0 | 1,500 | 500
H] 2o 3 0 0 0 0 [3500]| 0 | 1,500 | 500
H] 2o 4 0 0 0 0 0 | 3,500 | 1,500 | 500
1) ppmwi= Z 8] 7FH |0l E 4=%] 21 LUPOY PC 1300-30-NP(A)°ll o] &+ 52|
£ o|u] gt}

[101]
[102]
[103]

[104]
[105]
[106]

[107]
[108]
[109]

[110]
[111]
[112]

&7 Ao F r[alefol M A 23 )Tt Yol E A=

o thate] ol she} 2

(1) 3T 38, 3T YI(280 °¢)

71 ATl R Hl sl ol A Al 22 7zt e] 4] S JSW(S) N-20C A4
G71E AHEstel SAE AE S 3mme 7 330450 mme] FR AALd & 2t
= AALAE Al H J BT AR A FE)E A AFe AL, ol w) AbEr] o] Wi 2
=7} 280°Co] 1t} ASTM D1003°] u}2}, Hunter labft 2] 41| UltraScan PROE A}
&3to], 53 271 350 ~ 850 nm 2. = 420 nmol| A & F &5 SA et Egl,
Hunter labA}F2] 41| UltraScan PROE AF-£31o], ASTM D19259] whe}, &3t =7
350 ~ 1050 nm 2.2 S} X5 A4 8F¢l o)

(2) 150T &3 ¥ 35, 150T YI

71 ATl R Hl sl ol A Al 22 7zt e] 4] S JSW(S) N-20C A4
H71E AHEstel SA4E AlE S 4mme 7 3 150480 mme] HE AA A& 2t
= AA7EE A H AT A A E )R A7 et o)W AFEv] o] v Y &
=7} 280°C©] 2 t}. HitachiA}2] “-H] Spectrophotometer U-4100-8- ©]-8-3Fo] Al H
o] 72 vhakg wel 380 WA 780 o] W& 2AFato] F Fa-8(T%) B 43

AZ2(YDE S48t 7] 3 A= J1S Z 872290 9 7l skl SA 63Tt

(3) YI(3T, 280 °c, 15 min)
&7 AA el R alalal| ol A Al 2w Zp 2] 424 A
BY7IE ARk AbE7] Aol AlFE GE =
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[113]
[114] A7 A= 817] & 200 ERHA T
[115] [32]

T 3TYL |33 F348| 43VYI YI
(3T, Tt%) | (3T, 280°C) | (150T, Tt%) | (150T) | (3T, 280°C
, 15 min)

2 A e 1 91.30 0.62 84.50 5.27 0.90
2 A e 2 91.50 0.62 85.10 5.14 0.81
A 3 91.40 0.62 84.60 5.24 0.84
2 A4 4 91.20 0.60 84.70 5.25 0.88
A 5 91.60 0.61 85.60 5.12 0.83
A 6 91.40 0.62 85.10 521 0.86
2 Ao 7 91.30 0.61 84.90 5.19 0.88
A 8 91.60 0.60 85.80 5.07 0.82
A9 91.50 0.60 85.10 5.17 0.84
IS 91.20 0.61 83.40 5.53 0.94
H] e 2 91.40 0.62 85.10 5.23 0.87
H] 3l e 3 91.30 0.63 84.60 532 0.91
H] 3¢ 4 91.20 0.62 84.90 5.48 0.90

_4

ol whE Al el o B ael of 3T F-32h-& 3}
XPO] 7P Urxl ‘E%EE} e, g Faba ot g yiel H:
Aaks el er, ol
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