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2 2f: Poly(butylene succinate) (PBS)$} poly(e-caprolactone) (PCL) #x} AR& Alold] o)
2HE2 D@eg o] g3t Raly Zald~El PBS/PCL copolyesters& Al &3l #4349
TEEAe 938 AR 7AIE 4EAE AREAEERA I HEe B ARG g4
copolyestere] n#ule 22 'H-NMRE E3 9% 4 2t PBS/PCL copolyesters®)
#}UH == PBS/PCL (50/50 wt %) & A| &3t meuhg Al7te] wet F718ich. AlxpeArgs
A2 249 copolyester?| &§ AFdAM ¥ 2% UeE, & PBSY sigdsl=s 83929
A 25 RS Al W $& 25 Fog o]FENn AdRAY A2 RE 40wt
olgle] PCLE #fdle 5N ddidzel adlge 4% PBSEU} Y= AAE
50wt% oldd uf B3 EE AT B4R Adle PBS 2o RolFds & = Ak we)
copolyesters?] Young's modulust= ¥H&A17 et =918 PCL <kl wal 2435 0.

ABSTRACT: Degradable poly(butylene succinate) (PBS)/poly(e-caprolactone) (PCL)
copolyesters were prepared by using transesterification between poly(butylene succinate) and
poly(e-caprolactone). The thermal and mechanical properties of copolyesters were investigat-
ed using differential scanning calorimetry and tensile testing. Interchange reaction between
PBS and PCL molecules could be identified from proton NMR spectra. The reduced viscosity
of the PBS/PCL. copolyesters increased with reaction time except for a series of PBS/PCL
(50/50 wt%) copolyesters. For all the compositions, the melting point and crystallization tem-
perature of high-T,, component (PBS) decreased as reaction time increased. From the results
of tensile testing, it was found that stress and strain at break of the PBS/PCL copolymers
containing less than 40 wt% PCL improved as compared to those of pure PBS, but at 50 wt%
PCL stress at break of PBS/PCL. copolymers was lowered due to decrease of crystallinity. On
the other hand, Young's moduli of all the copolyesters decreased with both reaction time and
PCL content.

Keywords: poly(butyiene succinate), poly(e-caprolactone), transesterification, thermal properties,
physical properties.
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Figure 1. Proton NMR of PBS/PCL (80/20 wt%) copolyester prepared by transesterification at 240 'C for 90 min.
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Figure 2. Reduced viscosities of pure PBS and PBS/
PCL copolyesters.
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Figure 3. DSC thermograms(lst scan) of PBS homopolymer and PBS/PCL copolyesters prepared by
transesterification for various reaction time. (a) PBS/PCL (80/20 wt%), (b) PBS/PCL. (60/40 wt%), and (c) PBS/

PCL (50/50 wt%).
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Figure 4. DSC thermograms (2st scan) of PBS homopolymer and PBS/PCL copolyesters crystallized at cooling rate
of 10 'C. (a) PBS/PCL (80/20 wt%), (b) PBS/PCL (60/40 wt%), and (c) PBS/PCL (50/50 wt%).
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Table 2. DSC Data (Component of Low T,,) for PBS/PCL Copolyesters Prepared by Transesterification at
Various Compositions for Various Reaction Times

reaction st run 2nd run

time Th(TC) 4H,(/g) T,(C) 4H,(J/g) T.(T) 4H.(J/g)
(min) 8/2 6/4 5/5 8/2 6/4 5/5 8/2 6/4 5/5 8/2 6/4 5/5 8/2 6/4 5/5 8/2 6/4 5/5
30 1145 114.8 113.0 60.3 419 372 1145 1153 1133 588 369 376 752 73.2 66.3 55.0 259 359
60 1139 1134 1115 54.1 389 382 1137 1135 1126 589 40.7 33.4 73.7 72.4 644 571 272 292
90 108.0 109.8 103.8 51.0 375 375 1081 109.8 103.8 53.1 359 355 676 682 476 534 359 148

Table 3. DSC Data (Component of Low T,) for PBS/PCL Copolyestel;s Prepared by Transesterification at
Various Compositions for Various Reaction Times

reaction 1st run 2nd run

time T,(T) 4H,(J/g) T,(T) 4H,(J/g) T.(C) 4H.(J/g)
(min) 8/2 6/4 5/5 8/2 6/4 5/5 8/2 6/4 5/5 8/2 6/4 5/5 8/2 6/4 5/5 8/2 6/4 5/5
30 564 606 612 63 187 13.77 559 570 550 59 168 21.1 305 305 287 51 157 14.6
60 563 555 589 33 17.1 1169 540 553 554 17 133 229 267 2968299 48 11.8 85
90 - 56.1 - - 4.0 - - 50.1 - - 26 - - - - -
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Figure 5. X-ray diffractograms of pure PBS and PBS/PCL copolyesters. (a) PBS/PCL (80/20 wt%), (b) PBS/PCL

(60/40 wt%), and (c) PBS/PCL (50/50 wt%).
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Figure 6. DSC thermograms of PBS/PCL blends crystallized (a) in CHCI, and (b) melt.
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Figure 7. Mechanical properties of pure PBS and PBS/PCL copolyesters. (a) Young's modulus, (b) stress at break,

and (c) strain at break.
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Figure 8. The stress-strain curves of pure PBS and
PBS/PCL copolyesters prepared by transesterification
at 240 'C for 60 min. (a) PBS homo, (b) PBS/PCL. (80/
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Figure 9. The stress-strain curves of pure PBS and
PBS/PCL (50/50 wt%) copolyesters prepared by
transesterification at 240 'C for variotis time. (a) PBS
homo, (b) 30 min, (c) 60 min, and (d) 90 min.
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