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£ ©F: Stannous 2-ethylhexanoate2} 2-hydroxyethyl methacrylate (HEMA)E 7AIA| 2 ALL
3le] e-caprolactone 7] #34}319] polycaprolactone (PCL) Al & dA3iycl. stae
PCL AU YF3A = 2,2,6,6-tetramethyl-1-piperidinyloxy (TEMPO)& 7 AA 2 AML-3H= <A %
A Sz S8 o8 ZEAY 3EEEUes 1 A9 E7E7 2HE poly(styrene-g-
caprolactone) (PS-g-PCL)o] Qojzitt. 4oz g3 &A= Fuet 427170 A3d GPCE o]
43l £ 389, 'H-NMR #42 58 224U PS/PCL $a & a9
. AA BAEs) PCL Adidapd o] £213 a5 FEAW PCLe dato 2 BE Aled 1
gzEe £F At DSCE o438 aafZEe 5 A9 84 PCL ZA] &4 7
o]=7} BEHA Lo, o| 2R E PS-g-PCLo] ARa]so] 218& s},

ABSTRACT: Polycaprolactone (PCL) macromer containing terminal methacrylate group was
synthesized by ring-opening polymerization. The number average molecular weight of PCL
macromer was 11600 g/racle and polydispersity index was 1.09. The synthesized PCL
macromer was copolymerized with styrene by stable free radical polymerization using 2,2,6,6-
tetramethyl-1-piperidinyloxy (TEMPO), benzoyl peroxide, and well-defined poly(styrene-g-
caprolactone)s were synthesized. The synthesized copolymers was characterized by 'H-NMR
and gel permeation chromatography equipped with multiangle laser light scattering detector.
Thermal properties of graft copolymers were investigated by DSC.

Keywords: TEMPO, graft copolymer, living radical, phase separation.
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Scheme 1. Molecular structures of synthesized poly-
(styrene-g-caprolactone)s,
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Scheme 3. Synthesis of graft copolymer.
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Table 1. Reaction Condition of Copolymerization of Styrene with PCL Macromer

No. code PCL(;}n;:r)(zmer styrene (mole) BPO (mole) TEMPO (mole) pf:ilri IZ?;(?E:IS(;H
1 PS60k-0.5 1.43x107* 5.76%x 1072 834x107° 1.00x 1074 24
2 PS60k-1 1.89x107* 5.76 x 1072 8.34x107° 1.00x 10 24
3 PS60k-2 2.86x107* 5.76x 1072 8.34x107° 1.00x 1074 24
4 PS60k-3.5 430%10™ 5.76x 1072 8.34x107° 1.00x 1074 24
5 PS60k-7 5.67x10™* 5.76 x 1072 8.34%10°° 1.00x10* 24
6 R20k-2 3.44x1078 461x107! 2.00%x 1073 2.40x1073 40
7 R40k-3 3.44x1073 461x107" 1.00x 1073 1.20x10"3 40
8 R60k-4 3.44x107° 4.61x107! 6.67x107* 8.00x10™* 40
9 R80k-5 3.44x1073 461x107" 5.00x107* 6.00x 107 40

¢ M_=11600 g/mole, by GPC equipped with light scattering detector.
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Figure 1. 300 MHz 'H-NMR spectrum of PCL
macromer in CDCl;.
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Figure 2. GPC traces of (A) PCL macromer, (B) PS
-g-PCL before separation, and (C) PS-g-PCL after
separation.
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Figure 3. GPC traces of graft copolymers.
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Figure 4. 'H-NMR spectra of graft copolymers in
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Figure 5. 'H-NMR spectra of graft copolymers in
CDCl; (R series).
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Figure 6. 4 vs. concentration plots of graft copolymers: (a) PS60k series and (b) R series.
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Table 2. Molecular Characteristics of Synthesized Graft Copolymers

calculated measured ¢ PS wt% by number of PCL

No. e yu/de(mL/g) dn/de(mL/g) &™)  PDI NMR " branches?

1 PS60k-0.5 0.177 0.146 82700 1.23 92 0.53

2 PS60k-1 0.167 0.151 73200 1.35 84 0.99

3 PS60k-2 0.151 0.134 83800 1.35 72 2.05

4 PS60k-3.5 0.132 0.133 92080 1.40 56 3.46

5 PS60k-7 0.116 0.094 139800 1.43 43 6.87

6 R20k-2 0129 0124 49800 145 54188 T

7  R40k-3 0.128 0.122 78800 1.38 53 321

8 R60k-4 0.129 0.123 100800 1.33 53 4.04

9 R80k-5 0.130 0.124 131300 1.35 54 5.17

M of PCL. macromer = 11600 g/mole, PDI=1.09.

¢ Calculated dn/dc={(PS wt%)x (dn/dc of PS)+(PCL wt%)x (dn/dc of PCL)}+100. ® Measured by differential refractometer (A=
633 nm). ¢ M, by GPC equipped with light scattering detector. ¢ Average number of branches per molecule=[(M,, of graft copolymer)

x {(100-PS wt%)+ 100} ]+ (M, of PCL macromer).
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