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Segmented Block Copolymer 8] 722} E4 @A
II. Hard Segment @Fo] A3 A Fo v+ 9§

1. A2

Segmented block copolymer ¢ polyurethane & EYH o=z EA4HE ZE F segment unit
(Hard segment unit 7 Soft segment unit)o] 2]3] P4l A& Aol Yehtd 2 A3} hard-
segment-rich hard domain ¥} soft-segment-rich soft matrix 7% & Zt=t}l 4210 & 34
o] 2= E Z'E hard segment 8 RS FIAHOLTE ZE soft segment & EAo=T 1)
polyurethane & E7}44 V@A HAE Zon 5 G2 2494 g §L H99 9
389 4d2 Yok o]¥ polyurethane & ¢ 3A19] hard? ¢} soft segment’ o] &,
soft segment o] BAF, EAF EX Y FEYUT wg 2 72U B R Aol&
BAY. watA o AAREEY 2550 9w 3 8F HojAE Ao d=2A . £ o
Fo A= soft segment & EAFE A eA FASHAA hard segment o] FFS thFsA 3
o ¢ polyurethanes 2 ©| 83} hard segment o] &ZFo] g & AAFAHL AHr7)
9138t X 89] synchrotron small angle x-ray scattering (SAXS)# FTIR € A}&31%t}.

2. AR

t} ot hard segment ¥ 2] polyurethanes & 1 234l Fgo= §4331% v} Hard segment 2
4,4’-diphenylmethanediisocyanate (MDI)& AF&-3}3{ 1 soft segment &= poly(tetramethylene oxide)
(PTMO)E A}831%. 2 1 4-butanediol (BD)E ©]-&3}% chain extension ¥+42 33t} ©]5
o] Al &< €25t HA hard segment ¥ FFE T H1F Zo] =AY BE AE=
DSC 2458 3 order-disorder transition temperature (Topp) Bt} & 30~40 °C AL B 20
A 1247 At 7 A S F2RE T2

Name PU1 PU2 PU3 PU4 PUS
HS wt% | 220 26.1 42.5 52.9 65.4

X1 7 A=Y g9 =4
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1L AU

1. Synchrotron Small Angle X-ray Scattering (SAXS)
X349 synchrotron x-ray source & Ab4-3ta] AWL A h Heating cell o] L& Alns
?HEo] polyimide film 2.2 U3¢ ¥ heating block oA LEE @AlH Oz Z7}A|7|WA|
saxs data €& AATH 2 2= GAlA AAF FZE A7) 95 A A7 relaxation
time & 5 o3t}

2. FTIR
¥3 KBr Disc 99| polyurethane solution & casting 3t gt 579 Alg& vz & <
3 2o At BEA Aso] NA3F A& /AN IR spectrum & FETH &
T8 M F QAT FZRE 971 A8 relaxation AlHE oF 108 AEER g I
spectum 5 A Z ¥ carbonyl stretching band & FA2E S A %L band Y AL o]
83t polyurethane & &3 <4AHAY T BAA

2. A3 3 1z

Y 12 PU3 Y 2%o] WE saxs profiles & 3 A3 YF oz Yetd Aot} 2x9] F7}d
w2} domain spacing (d-spacing)®& YEIU = scattering maximum q (@) A FHolH & ¢
T+ 3l & . d-spacing & quu S AE W FAIE JEY2E &%9] Wl d-spacing ©]
A3 F71ES ¢ 5 Ut 1Y 25 2%0 W& d-spacing & YERA Aol o]d A
T 2x9 F7to wet G2 d98Ad EXgHez s =AY segment 9]

8000
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A degedode w000 » .
\ 3000 *:‘ 300 4 ©  tomigvsq
AN - 000 .
19 . < . B
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/ 2
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/, v - - - q.
5 150 4
—. .~ 7
| £ == : 100 r———— T~ —T——T
907 080 668 0.00 810 013 810 o1b 20 40 60 80 100 120 140 160 180 200 220
q(a") Temperature ['C)
1% 1. 3-D plot of PU3 SAXS profiles 1% 2. D-spacing vs Temperature

2843 mobility 7} Z718HAl A webd EAHAY segment © mixing ©] A FH o
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segment 29} 542502 Y49 hard domain € disruption & F2347) Wl 22 e
12493 gzt 12 7133 d-spacing (from I vs ) 33 9F ez FH9 gdAg FRE
744 % d-spacing (from I¢* vs 3} DSC 27 YehTh F H$ ¥F d-spacing o £7])

A% F7H B ol ERAHOSOY A8 YEhE TorZo o 1020CHE B2
To|t}. wetA domain & disorder 7} 23] AR APl A HE d-spacing ©] ZAH 9
g Wes o 4 gty oldd Ai: invariant (Q)2] ¥ 3}, interfacial thickness (E)9} interface
o] A& volume o] H]o] B]H3HE porod constant (Kp)2] M3 A= B 4 v} Invariant
Q-+ Ty HolA & § %] F segment 9 volume fraction &] F3} F phase & AA
2T A9 Fo vt weA 259 FUte YA AFE urek o] FEIAP F
£9 disruption 3R 99 NN BRo] AR LE Ao7} FoEe EHE YE

Q < 16 (p, —p2)2

W 2 A3} invariant (Q= 1Y 394 XHE nle} o] ZAAadg xJlde ZA7F AAF
dojur} oF 150°C AT A EE F43] ¥gE & & It

12 2 40 2
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84 a 35
g e
g 2
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2 . 3 ]
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2
=4
N E
0 T T T T T T Y T T 5 ¥ T T T T T T T T
20 40 50 80 100 120 140 180 180 200 220 20 40 B0 8O 100 120 40 160 180 200 220
Temperature [°C) Temperature | °C]
21 3. Invariant (Q) vs Temperature 178 4. Interfacial thickness (E) vs Temperature

FEE o8 YA4E FAHY 9 AWAAN AA D=7t 434 e Ao g
9] Porod law 7} A el At 23y AA IFEA+= thermal density fluctuation ©] Y diffuse

K
lim /(q) = —F
q

g
phase boundary 5ol 93 sharp 3 interface & Zt*] E5ZZE porod law oA WojulAl €}
B dyode AALEY ¥zt A8AQ model € 7MY T FALE HEAA
I@)q'vsq* 9] plot L2HE B& 71&7)9 ARo2RE Es} Kp g 744 73R

K E2q2
limI(g) = —2(1-—
i [ =051
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Interfacial thickness (E)= ¥ 2l¥ polyurethane ¢ hard domain- 3 soft domain & A|H & F7)
22X E#CRZRE 4EYY AxE 4HCE ¢ 7 AT dtFor R FZ H
Z29 A= E#o] 1 %o W ordered hard domain ¢ ¥ 37} TAEH E gk A
o 2% 4904 BE ¥h9} Fo] 2x9 Aol wEt E e ¥t 2o)dE A ¥}
ATt o 170°C F 204 ZAT] FUHEE & F Ao sRRAVHAR Y9 waez AL
porod constant (Kp)= T3¢ A3 o] EAE 4 U4,

.8
K, ‘—‘27%772(;)

>
=
>
f

T v Zo] Kp e 9 79T AW AA (specific surface area)dl] W] Hsl= 7k
& & . wapA AEe7 @ 2oy hard domain # soft matrix F2] interfacial area
$ole 2 o] Z I domain ©] disordered state 7} ¥ ] interfacial area 7} E0]E W
a8 594 B bke} o] % 150°C A=A Kp #ol §73] FHobd S & 4 v FTR
AHe] Ax & 7z 250 W& 44 2F carbonyl stretching band & F42FS ol FA &
2 carbonyl stretching band 9] intensity ¢] W& 18 6 o] JYERAAT. a2PoA BEo] ¢
150°C HA = T4 2L 3R %2 carbonyl stretching band ¢] intensity ¥ 3} v|8] 8 2 o]
g ¥ae FAHYL & 5 9ok o= 150°C 74X = bard domain 9] EZ& A A o)
Qo 1 o]lF 2%HE domain disruption ©] Lol HAFT o] & HYE LA
2 Z Kp, E, Q, d-spacing, E7 v|As4RH Kp 9 Q9 A$LE FTRAY

o Adst 2L 2xA AFS GEHHAT YA e olRY % 20°CAHE L XA

14 -2 0.85 -2

0.90

0.85 1

0.80 1

4
Iy

0.75 1

Absorbance

Porod constant - K

06 ! 0.70 z
o4 0.85
021 . “ 0.60 N
| 0551

00 T T T T T ¥ T T T 1

0 40 80 80 100 120 140 160 180 200 220 20 40 60 80 100 120 140 160 180 200 220

Temperature ['C) Temperature [°’C]
1% 5. Porod constant (Kp) vs Temperature 1% 6. Thermal stability of PU3 vs Temperature

W82 YAt o= domain disruption ©] A1ZE ¥ ¥lE domain o] AAE FHA|7)A
E 93 9Rvyo] dFL Pol domain 9] AR dFE FAYET EFY BvE o
9} ¥l e AL Hol: AOT Bo} domain disruption 7|0 ¥ WP FErt Ay
2 9 PHE FASHEA HYPo] ojFolAL & F v}k WH] Kp g Q9 AfolE E
9} d- spacing Bt} F& 2Eo]A Wasl o] FolAE EFE BTk 150°CoA 9 9F W
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% 2 hard domain ¥} soft matrix A}°] 9] interfacial area & Fol= Q9l¢] HH, E Aloje] AR
A5 zo]E Fole 49°] HIE dvh aE=R ojd IR RNAT JAA Kp st Qb
E ¢} d-spacing B0} #& 2504 ¥e Z2JE e
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