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Table 1 Fractionation precipitation results of the terpolymers

BO:CL feed Wi },7()2 fro fo
Copolymer

molar ratio % % %
PBC 5:0 44.98 55.02 0.00
PBCL51 5:1 38.25 52.29 9.46
PBCL52 5:2 36.68 50.70 12.62
PBCL53 5:3 35.66 49.75 14.59
PBCL54 5:4 34.55 50.43 15.02
PBCL55 5:5 34.21 50.32 15.47

Reaction conditions 7=70°C t=24h

2.2
2.2.1

BO:CL

WAXD 4 PBCL
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Fig. 5 DSC curves of polymers prepared from different BO: CL molar

ratio

Fig. 6 DSC curves of polymers prepared from different reaction time
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Fig. 4 WAXD spectra of PBCL53 BO: CL 5:3 PBCL
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6 Table 2 Influence of BO CL feed molar ratio on terpolymerization
BO: CL 7 M, 3
Copolymer T, C
" mol : mol dL/g x 10*
Hwang
PBC 5:0 0.455 3.28 1.4
-63.2°C 57.9%C. PBCLS1 5:1 0.558 4.23 41.2
PCL DSC PBCIL52 5:2 0.714 5.76 46.0
PBCL53 5:3 0.745 6.08 46.8
PBCL54 5:4 0.763 6.26 47.3
PCL .
PBCLS5 5:5 0.752 6.15 47.0
Reaction conditions T=70°C ¢t=24h
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Fig. 7 Influence of BO : CL ratio on the degradability of PBCL

terpolymers

Table 3 Influence of reaction time on terpolymerization

Reaction 7 M,
Copolymers T, C
time h dl/g x 10*
PBCI24 24 0.745 6.08 46.8
PBCL36 36 0.810 6.74 48.1
PBCLAS 48 0.854 7.21 51.2
PBCL60 60 0.839 7.05 50.3

Reaction conditions

2.2.2

T=70C BO:CL ratio=5:3.
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CHARACTERIZATION AND TERPOLYMERIZATION OF CARBON
DIOXIDE/1 2-BUTYLENE OXIDE/g-CAPROLACTONE

LIU Yanfei HUANG Kelong PENG Dongming WU Hong
School of Chemistry and Chemical Engineering — Central South University ~Changsha 410083

Abstract Some methods have been developed to convert the abundant cheap CO, resources to polymer products in
order to receive a degradable polymer by using CO, as the raw material . A new aliphatic polycarbonate PBCL was
synthesized by terpolymerization of carbon dioxide 1 2-butylene oxide BO and e-caprolactone CL . The
terpolymer structure was characterized by FTIR 'H-NMR " C-NMR DSC and WAXD measurements. The influences
of various reaction conditions such as the molar ratio of the monomers and the reaction time on the polymerization
progress were investigated . The terpolymers were amorphous the glass transition temperature 7', of the terpolymers
were above 40°C which were higher than those of poly butylene carbonate  PBC and poly &-caprolactone

PCL . The biodegradation behavior of these copolymers was investigated in a pH 7.4 phosphate buffer solution at
37°%C .The results showed that e-Caprolactone was inserted into the backbone of poly butylene oxide - carbon
dioxide  successfully. e-caprolactone offered an ester structure unit that gave the terpolymers remarkable
degradability enhanced with increasing CL content in the terpolymers the weight loss of PBCLSS was 37.68% after
8 weeks in buffer solution immersion test.

Key words Carbon dioxide Butylene oxide e-Caprolactone Terpolymerization Degradable





