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Synchrotron SAXS and FTIR study on the thermal behavior of
PBS-PTMG Segmented Block Copolymer
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Table. [ H.S. content, Average molecular weight and Polydisperse index for PBS-PTMG copolymer

Sample H.S.Content (wt%) 1‘7:. E -1‘7,./1‘_4 )

PBS30 29.8 32,649 59,642 1.83

PBS45 43.2 17,001 92,032 541

PBSS55 52.7 49,144 122,425 2.49
"Polydisperse index(PDI)

B Ay A8E A 232 hard segment type I hard segment ] wt% & A}8-8% .2, PBS-
PTMG copolymer 9] %4 2 ¥*x%2 'HNMR 3 GPC & A}83t¢] Table. 9] &3
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Tz} AlEE 70°C ol A 12 A2t annealing 3t tF. &, PBS30 < 60°C %A annealing 3} %}
t}.

2.2. Synchrotron SAXS

A7ty B4Ae AEYE Uy 7+2E A7) AAs 3 S Xoray source 7F &
o, agonz B A9e 98 2 7t&r] dF a0 9l Synchrotron X-ray source A}
88t t}. Heating A @2 heating block ¢t A T 25714 25t GAPEE Smin
9] equilibrium time & FHA| SAXS data & ¥ Ut}

2.3. FTIR Spectroscopy

X0 BE segment o AF S #FsE7] st 2 789] KBrdisc Ato]oll sample & F& ¥,
heating block ¢toll 4] 2%o] mWE IR Spectrum 2 LA}t olw), Zt GAEZ S5min U
equilibrium time & FU. 58 242 3 7] split H§E C=0 stretching peak o] ¥ A5l
&ty #asiqd.

3. 2% % 13

PBS-PTMG segmented block copolymer ¢ €72 A5& #d3t7] st WA DSC 9 DMTA
AL 3383} Figurel.2 PBS-PTMG copolymer ] H.S. content o] @& DSC thermograms
o]t} PBS-PTMG copolymer 8] &l do]&Ex _77 ~ 74T AfolojA @AEUoH, soft
domain(PTMG, M,=2000g/mol)¥} hard domain(PBS)2] melting peak = ZtZ} 8 ~ 20T 9} 82 ~
105Co A YebES 89189} o] ¢ Z endothermic peak o] ©i3dte] H.S. content 7} 57}
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Figurel. DSC thermograms of PBS-PTMG copolymers Figure2. T, and T,, of S.S. on H.S. content
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ol wheba), PBS 9 melting point & ¥oHE2 & 5 U} o FFS HS. content 7} T
7vrol whet H.S.9 length 7} ZolA crystal thickness 7} Z71317] #WlE-o|th. PTMG 9| melting
point = S.S.9) length 7} ¥AEFZE HS. contento] w&l FAT Aoz Aoy,
Figurel o] A} 2%0] 8.9 §8 9 olrt detgdd #asgtt. °]3 2 HS. content o] W&
ARz F2A AY¥ £ gk &, E ASE two phase 2 /MRS B¢l HS.9
$.8.7+e] A484& HS. content o] &L Bt} o)A Figure2. ol DSC 9 T, ¢ ¥
2xE osad 4 gl 1Bl BXo] HS. content 7} F7E] we 889 T, & AEA
07 Z/AFL & F gk olRL EAFo] L £ PIMGY T,7 -78CT=2 &3
ARA 2] v R E, HS. content 7} S71gHo wEbA FEE/F R A4S HoEH o
#3 HS. content o] WE T,¢] W3S DMTAE 4% AF EF FAE 2348 AT
=g ARITE @A JPF folFd SAXS S o] &8st of#ig L Ho=
Invariant(Q)& A4t Att. [3]

0= a1a) Q= aa(a-a)

olif, 47 gt HD.9 SD.9 volume fraction©|™, 4% @ HD.% SD.9 electron
density o]t} 9 Aos=RE AEE HEQ (p,-p,) ©] HS. content 7} F7ito] whel
A dx Zade #EEAT

Figure3 & %7} 710 W& C=0 stretching peak 9] FTIR spectrum |t} PBS-PTMG
copolymer = H.S.%H0] ester group & ZtT ¢lo™, C=0 stretching peak 7} 3 72 split H ] 3}
t}. olu, 1714cm™ 9 1722cm™ & HD.9l 2% peak ©] 7, 1736cm™ 9] peak & S.D.9} *oll&
HS.9) ¢]§ Aolt}. Figure3 o] H%Eo] %7 F71gdd mebA 1714em™ ¢ 1722cm™ peak
9] absorbance = FAFE FAld 1736cm’ peak & F/HEES Btk o]AX Ad 93
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—0sC

Absorbance

04

Relative Area (4,/A)

o0 T T T T T T T T T T Y T
1800 1780 1760 1740 1720 1700 1680 1660 20 40 60 80 100 120

Temperature ('C)

Wavenumber [em™']

Figure.3 Change of C=0 str. peak on Temperature Figure. 4 Crystalline peak vs. DSC thermogram
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HS. T $S7t A4 mixingde A2 49% 4 gtk HS.F $8.9 2= & AFS
Y AA 3] #Fasr] 98t C=0 stretching peak 9] A A WAL crystal peak o] @A 2
o] A8t} Figure4 = C=0O stretching peak ¢ W2 u]9} DSC thermogram & RojFEt}
FTIR o] A @29 S.5.9 HS.9 mixing 7152 2A DSC o)A endothermic peak 7} A %5
t AAYY 3335 22¢E RoEth & HS.9 $.S.9 mixing 3 A bulk 39 DSC
X AL & udge & 4 Utk FTIRAA #ZE 212H9] segment & H.S. content 3
o] wEtd #ESA HD.o] E7FHo] crystal peak o] WHo] FA3] ZAadE Aol
DSC ¢ AAFL FAs9rt =, PBS-PTMG copolymer & B2 ¢t 42 H.S. content o] w}
g 9L T2 ¢ F ok T, dA 2o wHAE o E MG X7t AF
< #9389t 28 HS. content 7} S71go] wa R xo ZAAE xHER ErtA
A BAA2A Fad P94 HEHEL 93y FAdt o4 HS. contentd] WE
hysteresis A ¢S B3 @& v Arh

Acknowledgments: ¥87tE7ojx o] AP L FFaatr|Ex e TFETFADY Aoz 4
FH A&

5. A3EF

1. Goodman. Developments in block copolymers;Applied Science Pulishers:London & New York, 1988
2. Wang, C.B.; Cooper, S.L. Macromolecules. 1983, 16, 775
3.Li, Y.; Ren, Z.; Zhao, M, Macromolecules. 1993. 26, 612

-334 -



