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T3, ofH ALY e AL Al "FAH" duAY "HFH" dtkal dsE wels, 1 ouE T
e 3W e AW e ddel A4 FAEo] FAH AU AFH As FE AR, T v
TALA7 H EAF = dvkaL ofjEofof & Aolt}.

. N AE A EE o-29d 2%

3b, & O] ofxE xEdHo|ES] FEuf C-H AY vHES B Alxd =)

a Asl7|= g, tRk, ol A RA AAEE FAoRE, o]d i &
o] At A Fom B dwd 3 HH 9] HFe] o Aojd ol
-2y FTEAE E3el= FAFE (main chain); A2 o-E2dUE A F a-2HH FSTA

e 48 E§38k= 71 A& 71A(long chain branch); 2 47| |
1 A& 7 E TRATeRE AAXNAFE RoloH & Efete 11 AME 7HA €9 a-Sd¥

=

[+x=2] 1]
i 0
N Ommo)km—g‘
H H
TS, 7] BololEle] A F ol vt V] Al a-&HA FFAC] C-H AFe T AsHo] FHA
FEa, 47 Rololge] AA F UE st AV A2 a-=d¥ FFA P a-=dA TFFAR o] Fox
FomNE MU 15 olgel (- AR Fad ABH FHATH AY + Ak,
w3, A7 xR 1e] ok x4 22 FAHE Y .
[+x2] 2]

H R O

oA

RS C1-C18 2@, (2-C18 AL, (6-C20 o}, (3-C20 selZeb& e, (5-020 A|Z =k, (3-C20 3
H2 AZz2ddd, 6-C20 of=2dZdl, 6-C20 ¢=aotdd (alkarylene), C1-C18 &ASAdl, 2A4AAA, 39

2 e S RASE olse] 2ol

7 A 200A,

A7 R'e A8 wm wxshE 3, XSk slgels 7] C1-C18 ok, (2-C18 oMY, C6-C20 o2, (6-C20 &)
H2old (5-C20 AlZ22¢7, (3-C20 sz A|F2d4, 6-C20 of=2dA =, C6-C20 &FolH (alkaryl), Cl-

C18 AA] E FHATE oS xF o],
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mn 0 WA 509 A4 T o= dfjo]ar,
n& 0 A 509 A F of shifolr)
Lk, A FR2] 28 FAEE EolojE ) ol FF4A 302 BAE AL ¢ Ut}
[T%2] 3]
(@] O
,JL\ T /J\
—%—N O O HN—%—
s @ \_/

RS
71 F2A 3604,

R RE 727 59802 $4 94 E2 1 WA 5l 7)ol
4

P
A 5 gk,

&7 A 4ol A,

g 0 =] 509 A4 & o= shifolar,

r< 1 WA 1009 A5 & o= shfoltt.

L3, A7) A AR ZEATE A7) FAREC astE" e ms Y] FAREo] HdEE Ad ¢ v

TR, A7 AL a-2ER S e A7) A2 a-=dd FAE ofll 724 52 RAIEE a-Zd

A7t FFE AL F Ak,

!

71 A 5,

R 4297, (1-C18 &+, (2-C18 o7, 06-C20 ok, (3-C20 Bl &Zo}e, (5-C20 A
HEAF297, 6-C20 of=22Z | (6-C20 &=otH (alkaryl), T a7 A¢d o559 %

2947 3-020 3

=’
= =
gholtt.

E5, 47 AL o-SUW FEA EE ) A2 o298 FEAV TeZoad, 3UE Seddd, FUE

Eeolgel, Aun Eode, 2auuA Eegdd, F1-vd, Zeveod, EYaE, Eoolaxa

Eeolayddl, ESREd, F1-0, Eoland, F1-a4, E¢1-9d, ooy, ¢l

W, Fel-aA, EeldAFEay, EERY9d ¥ Seteldon oFojxl Fomny Add 1F o

e ZHY 5 o, Mgl Eezegas T3 4 ol

w9, 47 a-2dW FFFAF Z2AA-1-RW FFEA, T2AA-1-AW FEEA, T2RA-1-94 FF
FEHA, ZRA-1wd FEGA, A0 F

A, Z2LA-1-Pd FTA, ZedAd-1-=H
dil-z2dd eTA, dEd-1-Fd e A, ddd-1-dd S A, ddA-1-3Ad ST A,
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O
0]
| = o3
—" . PP M
i Q—C—N3 N 30
Azidoformate Singlet nitrene

: Ty 8

- nnrO—C—N—CH

C-H Insertion

?_rﬁl (a)7} 50 C o]ZdHE 130 C wvke] &xo)A e 4 gla, npgAsA= 70 WA 110 C,
0 WA 100 C«] Lo 1 g 4 k. 7] @Al (a)7F 50 T wRke] oA e

=2 S Zte gbEe] I A kol npEA kA
-2d A FPA T A XS FFelA & T

H
o 7 Ak A R a-edd FEA

—~

o
&Y FEFA 100 THH-E VIR 7] F wdd ofA ke x=2uo]EY]
3k A Z=ak
= L K]

= <] a-—=v
£ zke 3dhE 0.1 WA 30 S5 X S o, vt siAE 0.2 WA 20 T, Bk v s A=
0.3 WA 10 TF55 EI F Slvk. A7) & B oAk x=2vo|EV|E zk= sjt=e] 0.1 TF5 m¢
ox ¥3d A Al a-2dd THAE Edete FARE A AbE HA7F 282 (grafting) ¥4 ol 1
Abg 7HA ERl a-2Hd SRAIVE A EA gob vk skA] &AL, 30 SFHE 29 49 I Abe THHE
PAsh= Zo] ofel 7t E (crosslinked) a-2#l¥d SFAE FAT = do] v shA] &),

w3, A7) @A (b)) wkgol C-H A wheo® Fuar, 7] CH A wESo] sh7] wkgA 13 o] oA

gl =
7F AZ8 e YJolE@(singlet nitrene)o] HiL, A7) AZE UolEo] -2 FEI A

maro]Ee] A °
2/8EE a-2dd FEAL CH AT Fash AgH THAFHE ALY 5 sl
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[RF-&-2] 1]
8
“ : 4%
—_— = JuU
W Q—C—Nj N,
Azidoformate Singlet nitrene
H—CH o
[T
anl wwQ—C—N—~CH
297 SEA ' . 8
g_gail oJ ;%Eii-ﬂ C-H Insertion
e, 47 £3t2o] A7) Al ERE 100 FFEE J)Foz 7] a-LHW 3 50 WA

el

931, HhHASE 100 WA 2,000 FFE, ek s A 200 WA 1,500 F
Femegel 50 Y vinow TP 4% «-2d8 FTFTA} =8 a
[eX;

e

e
—gdm FFAST 2 A a-2eW FRAE Tget FAzol FAHA ol uwAAA @,
10,000 3358 2048 49 a-2d® FHA Fol Fuon wobq B mdst Weld 1 A& 77
& YA ool a-LdR FHAG AL w2 5 glons wdAsA ¢

wek, A7) A (DA, Feo] 7ElHE W AlE duo] dojd F e ThsAde] ol d] A2 E3bEe] AF
S A Al (antioxidant) & F7F= X3 4 Qo).
[HA]el]
ojgl, ¥ we] nikA s Ao E Eo] HAysteF b, gy ol dAIE Y oz oo 9dte] E
o] W7t s H = A ofyrtt

Az 1: 4.4'-isopropylidenediphenyl azidoformate (DAF) A%

0 Coll4 deionized water 65.0 mLol] ¢! sodium azide (2.0 g, 0.031 mol) £91S acetone 120.0 mLol]l =<1
2,2-bis(4-chloroformyloxyphenyl)propane (5.0 g, 0.014 mol) &Nol A7}l ct. ¥HS& A Lo A AL wwk
HATH 242 F, AAE EFES A5(300.0 @)l Fo DAFE AAS AlHTH. YA ES o235l deionized
water 2 A& 3F & FF o Eof 24 AF FoF AXAAA WA DAFE ATH(4.7 g, 93.5 %).

471 Alzd 10 wel Al xE DAFS] FxE okl T34 60 UERITE.

[z 6]
Az 2: trilethylene glycol) diazidoformate (GDAF) A=

deionized water 65.0 mLo] ¢ sodium azide (2.0 g, 0.031 mol) &< acetone 120.0 mLel] 591
tri(ethylene glycol) bis(chloroformate) (4.0 g, 0.015 mol) S 7“7}0}“11} A Zd 13 o] ice-
batholl A 2 Azt F¢F whg-& APt whg TS DOM(100 mL X 2)o2 FE3tal, 7] 2 MgSo,=
AZAHT. NgS0, & oFgt 3, F3lE WA 7] 28] A2 1A STHst §ulE SEAIAT. €2 =4
2 FH GDAFE AATH(3.5 g, 87.1 %).

d7) Alzel 20 wet AzE AFS] TS ofd &4 7o YEhhit.
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[ 7]
8
NSTO\/\O/\/OV\O)I\NS
0]

U= Az
Azl 3: TX9} DAFS] E#l=(TD5) A%

794 o-2d3 FEIA(propylene a-olefin copolymer, TAFMER XM-5070, TX) 38 g¥} A|=xd] 1] we}
A% DAF 0.190 g& melt blendingsle] TX¥ DAFS] EHA=(TD5)E A|=xs}lrt. & WSS internal melt
mixer (Brabender Plasticorder 50 EHT)Z ©]-83Fo] 100 CollAl 10 #7F 50 rpme] &£E® 3 F AL},

Azl 4: TXe} DAFS] E-=(1D10) A=

Az 1o we} A ZF DAFS 0.190 g AFE3H A thalel 0.380 g AF&3F AL AQslas Alxd 33 FL3
W o 2 TX9} DAF 22l =(TD10)S Al =38} ).

[e]

A Zef] 5. TXe} DAFS] E#l=(TD20) A%

A

Hcl—

o 1o uwlg} Alz¥ DAFE 0.190 g AFE3F 7 iAol 0.760 g AF&3F
O 2 TX9} DAF E=(TD20)E A %3},

po
tjo
B
o
ol
K
rlr
2
BN

o 33 FdT

oE N

Az 6: TXS} DAFS] E#=(TD40) A=x

Az 1o w2} AzF DAFE 0.190 g ARESH 3 djale 1.520 g AME3E A8 AlQjstae Az 33 Y3t
o2 X9} DAF E9l=(TD40)E AlZ=3)3lch

Az 7. TX} DAFS] E-#1=(TD60) A=

Az 1o whg} A|Z%¥ DAFS 0.190 g AFE3F A thale] 2.280 g AF&3F AL ALsltays Az 33 53
W o= TX9} DAF LA =(TD60) S #2353t

Az 8: TX9} DAFS] E-#l=(TD80) =%

Azd 19 wEl AlzE DAFE 0.190 g ARE3SE 7 tixle] 3.040 g AFE3E A2 AlQlstas Alzxd 33 L3
W o2 X9 DAF B =(TDR0)E AlZ=3k3itt

Az 9: TXS} GDAFS] E#=(TGD5) A%

Az 1o wle} Az DAFE AFL3S 71 Al Axe] 2¢] wel #A%% GDAFE 0.190 g AFE-3F 2S A|9)s)a
Az 33 HAE oz TX9 GDAFS] Ed=(TGD5)E A %3} o).

rlr

N AL A gy ZelEead Az
21 Al 1(PTD1)
Brabender melt mixer® AF&3le] 165 TeolA] 10 £7F 50 rpme& A7] A Zxd 39| wa} Alxd Ed=(TD5)

11.457 g, Z8)z =232 26.22 ¢ D 2384 A (Ethanox®310) 0.38 g& =3 WA T, 10 # & wSES
Aoz YANA 71 AME VA E 2he S x2S Ax=s8i.

A Ao 2(PTD3)

Azof 39 we} Alxzd SW=(TD5) 11.457 g& AFE3S A uledl Alzxd 40] wel Alzxd EW=(TD10)
11.514 g& AFE3S AL Ao AAld 13 53 PPz 7 AME A E 2te X229 Al%69
o},

2 Ao 3(PTD6)

Aze 3o wEl Ax" EJZ=(TD5) 11.457 g& AFES 2 diglel] Alxd 59 wel Alx® EA=(TD20)
11.628 g& AREE AL A9stas AAd 13 53 oz 10 AL A E e Zezzdds Axs




[0165]

[0166]

[0168]

[0169]

[0171]

[0172]

[0174]

[0175]

[0177]

[0178]

[0180]

[0181]

[0183]

[0184]
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=

2 A4 4(PID12)

Azd 3o wEt Az¥ EA=(TD5) 11.457 g& AR 2 tiile Alzxze] 6o whgh Alz=g SA=(TD40)
11.856 g& AFESE AS AQstas AAld 13 $YU3 WHoR I AME 7HAE 2t EYZ230S Az
=

2 A4l 5(PID18)

Az 30 wil AFE BA=(TD5) 11.457 ¢ Apgst
12.084 g& A&t AL AQslas: AAe 17 FUs Wy
=

2 A 4l 6(PTD24)

Az 3o wE} AxE EYM=(TD5) 11.457 g& AFES 721 djglel] Alxd 8o wal Alxd E-=(TDR0)
12.312 g& ARG A& Al9jstale AAldl 19 edd HOR 1 AL THHE Zte EEZRENS Alxsl
=

A Ao 7(PTGD1)

Az 30 wel AzE EAN=(ID5) 11.457 g2 AFE3SH A didlel] Az 9o uwhe} AxE EWZ(TGD5)
11.457 g& AHESE AL Astas AAld 19 $U3 oz 7 AME 7HAE 2te E X2 Ax59

o
2141 8(PD1)

thalol Alzel 7ol wed Alxz® EJ=(TD60)
2 7 ARE THAE ke EYEEdds AxsH3

o s

Brabender melt mixer= AF&3Fe] 175 ColA 10 #7F 50 rpme. & A ZFd] 1o wa} Al Z= DAF 0.057 g, =¢
23U 37.57 g 2 23R A (Ethanox®310) 0.38 g& &3 WA FTh, 10 ¥ &, HWFSES ALow Y7t
AlA ZE 2 S A Z3AT).

Hlad 1(PT)

Brabender melt mixerZ A}83Fo] 165 CollA 10 7F 50 rpme 2 T2 FY o¢-2H 3 &53A (propylene a-

olefin copolymer, TAFMER XM-5070, TX) 11.4 g, &g X234 26.22 g % ’\}5}‘%?] q) (Ethanox®310) 0.38 g=-
3 WS AHT. 10 B 5 9 ES Ao R YA A x2S A 25}

o] ® 12 Alxe] 3 WA 9, AAld 1 Wx 8 E vl 1o] w2 71 A& 7HAE Ze &4
FoulES AEste] vERd Aolt).

[H

249 T

¥ 1
T PP (g) X (g) DAF (g) GDAF (g) 2bsl A (g)

Azl 3 (TD5) - 38 0.190 - -
Az 4 (TD10) - 38 0.380 - -
Az 5 (TD20) - 38 0.760 - -
Az 6 (Th40) - 38 1.520 - -
Az 7 (TD60) - 38 2.280 - -
Az 8 (TD8O) - 38 3.040 - -
Az 9 (TGD5) - 38 - 0.190 -
2 A4 1 (PTD1) 26.22 11.4 0.057 - 0.38
21X 4 2 (PTD3) 26.22 11.4 0.114 - 0.38
214 3 (PTD6) 26.22 11.4 0.228 - 0.38
21X 4 4 (PTD12) 26.22 11.4 0.456 - 0.38
A A4l 5 (PTD18) 26.22 11.4 0.684 - 0.38
2A e 6 (PTD24) 26.22 11.4 0.912 - 0.38
2N e 7 (PTGD1) 26.22 11.4 - 0.057 0.38
A Ao 8 (PD1) 37.57 - 0.057 - 0.38
Hlwd 1 (PT) 26.22 11.4 - - 0.38
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(A& el]

Al#e] 1: DAFS] 34 sl

2a= A|Zd 19 wEl AxF DAFS FI-IR ¥4 A2 Jghd Aol

= % 9b= A Fo] 1o wEh AZH DAF
o H-MR BA A= JEhd Zoli, & 2= AZd 1o Wi Az®
o}

DAF®] Q-TOF MS @3 E YEeRd Aol

= 222 FuaE, 2160 cn o)A DAFS] N=N=N(azide)ol #HFat= AZ7F%Fo] ek, 1700 cm oAl
C=0(carbonyl)o] #Fah= e AZ=AS3, 1500 cn o)A WA 1E]e] (¢ AEAELS pA3 5 9

T 2bE HushH, - NMROI A chemical shifte] €)X], proton peak®] Z& %k, split patterno] <A 3}gt&E
3} A A FAT 5 Ak

T 2cE Fushd, Axd 1o wel Ax¥ DAFY EAFeFo] 366.107 g/moldl RS Feler &= ).

b = 2a WA 2c25E Az 10 kel DAFZE AeAow fEHNSTS & F U

Aldle] 2: GDAFS] ¥l ol

T 3ax Alxd 20 wiEt Az GDAFS] FT-IR #4 Ax= yebdl Ao,
GDAF®] 'H-NMR 4 A#E e Aolil, % 3ck AlZd 20 wel Azg
Rolt},

T 3bE AFxd 20 wet AFH
GDAFS] Q-TOF MS 1@~ E v}ebd

= 322 FuebA, 2160 cm o)A DAFS] N=N=N(azide)ol sH@al= AE=Azo] UEREI, 1700 cm o)A
)

C=O(carbonyD)ell jFste= A3k AHHE S &S 5 vk

m
w
o
i
e
£l
o

sh | - NMROHH chemical shift® €*], proton peak® #¥& Zk, split patterno] oA 3=
o138t 2= 9},

. AFe] 20 whEl A%
ek = 3a WA 3cEFE Alxd 20] wEl GDAF/F Ao Z RS & ).

Al &le] 3: DAFS} GDAFS] DSC ¥4

i)
e,
o
ol
rir
sl
o
R.c]
:

m°"

H
w
o

i
3
kl
_O‘L
=)

¥ GDAFe] H-=}=Fo] 288.082 g/mol¢l 7S 3elsh 4= i},

= dav AlZxd 19 wel AW DAFS] DSC 54 AxE yER Zolal, k= 4be Al 20 wEl AlZE GDAF

o] DSC &4 AxE ekl Aol

T 4a @ 4bE #F3ebA, DAFSF GDAF RF 110 1A 150 ColA] Felsh &ty 9|3z ol = (Azide) o] w37} &

olE]Qlom = 4a0A 60 WA 70 coﬂ*ﬂ DAF?] 8¢ 2%Z 3eld 4= 9},

o]oﬂ upe}, AA o)A DAFS} TXO] melt blendinge OWE xavolEe] gk EaE veHA YT 9
S el 100 CollA F3EJem, o]F DAF/TX Edct= ZHZadAd} 165 ColX &§ £ Ea) 4350

2 Wkeaty | ol C-H Ay WSS mivfalr] 9% o}xu FavolEe BE wAgs = Ju FHI & &

w2 2459,

A&l 4. TX, PP, H]ale] 1(TX+PP)2] DSC ¥4

= Sar TR o-29W FFIA(TX), ZYz2ZA(PP) 2 ¥lald 1(PT)Y DSC heating A4S YE A
olal, ¥ 5hi T2 -S| FEFFA(TX), EYZ=AAPP) 2D vl 1(PT)Y DSC cooling AL 1}
Ebdl Flolt}

= 5a ¥ 5hE Fushd, T2 o-2HA FFFATOY &8 F4(-80 )2 T2 o-dd T3
A} TelzzddS T3k vlae 1(PT)Y oM heating curveollA] #ZE R ¢korom ol A -2
A FEFATX) e} Z2Z2FA(PP) 9] E3hdo] 8te] A 1+ AAs) A4S g}, w7t x 2 vl ale]
WP &§ 24 2nr Zyzadde 8§ Ad2we 534 yelyt}.

A& 6: TX, Axd 3 2 Ao 39 FT-IR B4
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6 TR o-2dW FEFFA(TX), AFd 3(TD20) = A A]dl 3(PID6) 2] FI-IR #4 ZA3E ekl Aol

£ i

% 62 #Fmelw, DAFS 54 azide @ carbonyl7]E Eal wg e AeAow slalrh. Axd 3(ID2
09 A9 2100 em 9 azide?] AEAET} 1700 en-12] carbonyl”] AEFE 02 DARY] o}A % EZH|o]E 7]
=27} Bols g, AAd 3(PTD6)oIA azide peake] H-A9b k3t carbonyl peak?] ZA= AZa] 3(TD20)oA
oA % EauelEr]e] dialE thebict.

= A2 3(TD20) o)A olA % EZvo]Ev| 7} Ealstx @ & o] Qltizl AAld 3(PID6)o A HFS-o] 2o
Ui e gds 4= Q).

AN=
Ago 7. 7 A THAE 2He S22 ad A Sl
of] ® 2+ AAl 1 WA 69 WE 7 A& VHXE e a2 FHE s 9 Add S E A
2lste] el Flolt),
32
T8 PP (g) TX (g) DAF (g) Add L= (%)

AAle 1 (PTD1) 26.22 11.4 0.057 100

2 Ao 2 (PTD3) 26.22 11.4 0.114 100

2 Al 3 (PTD6) 26.22 11.4 0.228 100

2 A4 4 (PID12) 26.22 11.4 0.456 100

A Ale 5 (PID18) 26.22 11.4 0.684 100

Al 6 (PTD24) 26.22 11.4 0.912 crosslinking
O Utk oA EZEWOEE zh= FEEA, o B9 oA= EEWO|EV|Vt ZYEeddAy} s w

$3tH 71 A& 7HA(long chain branced, LCB) +%& W] 7bul(crosslinking) 7} ¥t}.

71 & 25 Faskd, AAld 1 WA 5= 137 T xyleneol &3 o] 7Pﬂ5‘ Zelz2ddo] ofd 1 A& 7}

A% Zre TelZaAALCEP) A4S SRSt A 6(PI2ae] A9 AR BEH WEH 942 v
o, o AU e SE DR A Eelmzasel JHHAALS A,

% 7ax vl 1(PT) @ AAld 3(PID6)Y] 2L GPC =4S YERd Alo] = 7 Y Z2R(PP), Bl

al,
1(PT), AAld 1(PID1) 2 AAle] 3(PTD6)S] melt indexztsS vhebWl Aoltt.
olg] ¥ 3& ZZ=2AAPP), T2HA a-2A FTFA(TN, BlZd 1(PT) 2L 2AA]o 3(PID6)2] A&,
EAFEYE D pelt index S Addte] vepd Aot

x 3
T Mn Mw Mw/Mn Melt index
(g/10 min, 230 C)
PP 15,000 288,000 18.3 17.9
TX 100,000 230,000 2.3 7.0
Hlmd 1(PT) 41,000 347,000 8.3 12.7
2 Ao 3(PTD6) 23,000 305,000 13.4 10.8

= 7a 2 A7 & 35 Faskd, W] 1(PT)E) Mw/Mn #2 ZHZ2IA(PP) R Foid oz viokar, Al
3(PTD6) 9] Mw/Mn k== wlxte] 1(PT)HTh 93] sokvh. olefsh Avb ZAA wAke] 2]l Al n%
[e]

H Aoz Holn, v FHYd BA TS Ak 4= A . AAle] 3(PTD6)2] Mw #h2 ®]e] 1(PT)<] Mw
FHT E=A] ekl o] GPC A oﬂH A wAke] A ey Koyl Ay aial g RujEc g 4
2 k7] WEd FbeAdo] Eria B,

L&A (melt index, MI) #-2 AQ oAz 243 d#Hol vt = 7b & A7) ¥ 3% Fashd, vluld

1(PT)9] MI %2 12.7010A%E, AAldl 1(PTD1)9] MI #t-2 12.2, AAld 3(PTD6)- 10.8% DAFe] o] F7kst
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N

wolv], A4

S ol A §
J

T 5 Ao ol b T2E O #3924 DA uEd
o kA Abzel o5y

o a3k,

Alge 9: PP, Mol 1, AAle 1 WA 4¢] DSC 4]

il
5

Batr EE|= =, wlad 1(PT), Aol 1 WA 3, AAr] 59] DSC heating =4S e}
ZezEgd, vae] 1(PT), AAld 1 WA 3, AAld 59 DSC cooling 241§ vebd Zlo

e

E =

T 8a % 8bE Fashd, DSColA ZZ=AR(PP) 2 AAA((PTD) &8 2% o] & Aol TEAHZA
okt a2y, Zglz23d(PP) ¥ wjnldl 1(PT)e Ml ”’\M](PTD)OHH I AAs 2%
DAFQ] ¥=o] =&45E 12 A4s) 2x7F SV sk AS &g 4 Q. o)y Aye #4
%7} heterogeneous nucleating EA F-91= 2H&sle] &§ oA 243 JAHS 7153 = 9

o

Aglel 100 st A% ol

A& 10-1: X (viscosity) EA ol

% 9av ZE=Z=gA, vjud 1(PT), AAld 1 WA 3, AAld 5, AAlo 8(PD1)e] ZF Fulo)] & &=
(n*) AsS Yl Holar, = 9b= wlale] 1(PT), AAle] 1 WA 3 L AAlo] 52] zero shear viscositys
e Flojt),

T 922 Fudhd, 3& frequency Pl A (PD1 E PIDE)S nx*

l(PT)J R WSk mokom | DAFS] o] FtErE A &Aoo R ST

= = 9bollM el Po] ¥ & ko] DAFE XSl AAd(PDI 2 PIDE)7F ©

e 7HAA REESIT.

b | 32 frequency Gl AAIG(PDI 2 PIDE)S] n* g2 Hlald l(PT)ED} wvkorom  oF 10 rad/sell
HeshAl Hole WA LB AFE 3 FAollA HIEE|= shear thinning A&& HEbdT). o= 53]

E TN vg B oeuR] Aok SHoA FrElskA 2Hg-ET).

AFel 10-2: g 54 Bl

i B © s B 54

Y=g (PP) ¥ Hlalo
Fol #EHY. ol Ay
zero shear viscosity

e

i
rlo

& 9c= EFYZE2ZRI(PP), wlatd] 1(PT), AAJdl 1 WA 3, AAld 59 A% EEea(G') R &4 Bads
(G")E YErd Zoju,

A BEEda(G)er &4 EedaG") @ Ase 848 5
Aol MY wEAe] W AFS wol: WA o B 7 AL AH(LB) TR 9L A
b o

7H &g EH A B B2 B 54o] Fojdrt.

pul

ol U3 ARE AT, Tamzdde 99
3 2

& DAFS] o] HEFE U2 frequencyollA] AHiE o R e AR mEHA(G)} £4 REH
") ko]l BEEE v =& frequencydll M A o2 e A% 2

A9 Ak (PPek PD= 7hpEA] "ol v, 21 AkE }1?10Wﬂ PIDE)E A& 4¥
(entanglement) 2.2 13 ©] 71 o]&AI7FT U] % &8 ©AFS 7HA W2 frequencyoll A & A% EEe~

(G') #E Bl

Alde] 10-3: &2 EAE(tan §. G"/G') &l

% 10at ZYZ2FA(PP), vlatd] 1(PT), AAldl 1 WA 3, HAAl 59 &4 BAE ks Yeld Zojth. &
2 BHHEE o)$F A4S WloalE E UE A& BEAS B £ 9= Aot}

T 10as Fasty, ZYZ2IA(PP)T vlad 1(PT)Y 4-F, W2 frequencyel A tan & ko] Foldo= =
i, %2 frequencyol Al tan & ko]l HAS] Tagth. olulgh Avte A9} e Ly Al digh gt
Aol Wt AFS YEhY. dx2Fon, AAE(PIDE )2 W frequencyoll Al tan & %ko] DAF 2] Z7}ol
wpet stolA ™ frequencyel wheh ©f HH F4E vEbich. PIDEY @k ok AIZHe DAF &I I St
AL, 7HA AME AE Aol HEd ATS T AoRE Bl

Algld] 10-4: van Gurp-Palmen(vGP) plot o]&a)] 7}A] sEA} Gtz % 3kl

T 10bE EFEZ2IA(PP), Hlald 1(PT), AAld 1 WA 3, AAld 59 van Gurp-Palmen plotS UEH Ho]
. 7 V‘ﬂﬂ@w)¥i%7v1?%ﬂﬁA%%ﬂ%%ﬂﬂﬂ,%%%ﬂﬁgiéﬁﬁﬂ%ﬂiﬂtiéﬁﬂ
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7] &, AX zZ} (§)S AFE3}] van Gurp-Palmen (vGP) poltS %3l 7FA| 1iA} %2 EAE st &=

T 10bE Fashd, ZelzzLA((PP)¥ ¥lad 1(PT)S Ag
(PTDE)& w8 complex modulus (Gx)oll 4] DAF 9Fo] Zr}sla=
.]

gol AN=S Bzt

& vhebith. AAelE
stel &8 elelA o

T 118 A 1 R AAe 78
o /] ¢F Wrle] oA w= X EwHo|E
Abgk A o)t}

=2 o
NEY
ey
xif;
r\ré
ox
o &
e e
g
S
= 5
2 *
—
ei
=
Z e
3 L
mﬁﬂ
l[‘:&
£ 0
2&
g -
=
=S|
£ o
folr X
B
2

e}
RO
o)
BN o2

= 115 Fustd, AAd 7(PTGD1) S e frequencyoll A AAle] 1(PTD1) KT} & nx* 3 BHPa, Az o
2 58 frequencyol Al nx S AAd 1(PTD1) HU} Sopx] Bt} 93k shear thinning A5 YETE.
ot Ay GDAFZF LCBPPE AJAdel7] 91k C-H Ay g wizlele ¥ v 2AAY F ASS AlAMgT).
= g Hee "L7] A ARt $e3te 58 FE Y 9ste] YEloiAn | B A o]
2 He agal O fde NMESERYH EEYHE EE 94 e d8d JEHIE 2 i) Held xdEHE Ao

2 s EofoF gt

[y
%)

b
R
~

Preparation of LCB-PP

TX
PP =

o
®@ = N3 Owwmro
Reactive melt mixing
D (30 wt.%)
s }/

/

PTD
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Transmittance

c-0
4000 3500 3000 2500 2000 1500 1000 500

Wavenumber (cm”)

EH2b
C
—— uL L -
2N
4 5-0 33‘3 ] :ED
B T T T L T T [ T T T T [] T T l
7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
Chemical shift (ppm)
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Intensity

Transmittance

[M+Na]*
389.097

[M+NH,]*
384.142

[2M+NH,]*
755.205

J

200 40 600

(a)

—— = =

T

4000

3500

3000 2500 2000 1500 1000

Wavenumber (cm’")
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cocl, l
l A A A

S=50l 10-2363604

401 420376
] ]

. i » I

i I 1
7.0 6.0 5.0 4.0 3.0 2.0
Chemical shift (ppm)

[M+NH,]*
il 306.115

[M+H]*
289.089

Intensity

ol sl |-| l

0 200 400 600 800 1000 1200 1400
miz
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decomposition
1 1 1 [ 1 1 1 1
40 60 80 100 120 140 160 180 200
Temperature (°C)
EW4D
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“:\'(Q\/’\G/f\/o\/"\o/' \"]
o
=
Q
=
©
7]
I
decomposition

i L
40 60 80 100 120 140 160 180 200

Temperature {'C}
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Heat flow
o
o

-50 0 50 100 150 200

Temperature (°C)

EHH5p
| TX =
PP B
3
(TH
®
@
T PT )
. =
‘1&/
|
|
50 0 50 100 150 200

Temperature (°C)
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s==s5

B
H

PTD6

‘TD20

TX

2000

Wavenumber (cm™)

3500

aoueqiosqy

1000

1500

2500

3000

4000

EH7a

PT

L]

Ayisuajui jeubig

Molecular weight (g/mol)
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£ 6L J
S
)
x 14 =
Q
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£ ' PT
S 21 ’ PTD6
s PTD1 P
10 -
L 1 1 L 1 1 L L 1 " 1
0.0 0.1 0.2 0.3 0.4 0.5 0.6
DAF content (wt.%)
EH8a
PP s
PT I"‘"“‘
E S o - e e Ee=————
E| pTD1
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| PTD3 el
(3]
< | PTD6 sy}
PTD18 J/L
0 50 ‘ 100 - 150 200

Temperature (°C)
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EH8b
PP \/
_[F N l
s
E| PTD1
g N
w | PTD3
b =
T | PTD6
PTD18
0 50 100 150 200
Temperature (°C)
EH9a

Complex viscosity (Pa s)

—<— PD1
- PT
PTD1
v PTD3
—o— PTD6
—a— PTD18

10°

-2 1

10 10

10

0

10’ 10° 10

Angular frequency (rad/s)
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EEHI
E T T T T Y E
10000 ¢ -
E PTD18 1
8000 E 3
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| . o E
§ 4000 [ = PTD3 -:
n = PTD1
o
9] !
N
' PT
2000 - ! : L . L : 1
0.0 0.4 0.8 1.2 1.6 2.0
DAF content (wt.%)
EH9c
—=— PP G'
o— PTG’
PTD1 G’
v PTD3 G'
—&— PTD6 G'
—&— PTD18 G'
—=— PP G"
PTG"
PTD1 G
=— PTD3 G"
—=— PTD6 G"
—&— PTD18 G"
" Lauss s s aagasl s s s el s uous sl FERET]
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Angular frequency (rad/s)
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EH]10a

Tan 6

Phase angle (°)
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—=— PP
»— PT
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—4— PTD6
—a— PTD18
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.—ﬁ‘;lw o -
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e TV TR
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* o . N "
—a— PP
*— PT
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—a— PTD18
2 sl saaal
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Complex modulus (Pa)
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Complex viscosity (Pa s)

10

Angular frequency (rad/s)
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