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Fig. 1 FTIR spectra of PPC {a) and PPCG44 (b)
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Fig. 2 'H-NMR spectra of PPC (a) and PPCG44 (b)
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Fig- 3 "C-NMR spectra of PPC (a) and PPCG44 (b)
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Fig. 4 Molecular link structures with different link ways
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Table 1 Effect of PO:GBL on PPCG copolymers charactenzation ™

Samples  PO!GBL (molimol) [ 4] (dlig) M, x107* T, (T}
PPC 2:0 0.552 1.2 8.2
PPCGAT 4:1 0.736 6.0 24.3
PPC(A2 4:2 0.861 7.2 42.6
PPCG43 4:3 1.244 11.5 40.4
PPCGA4 4:4 1.310 12.3 412

" Reaction condilion: reaction temperature 60°C , reaction time 24 h
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Table 2 Effect of reaction time on PPCG copolymers characterization

Samples Reaction time (h)  [q] (dl7g) M, x107* T, (%)
PPCG24 24 0.736 6.0 24.3
PPCG40 40 0.892 7.6 36.4
PPCGS0 50 0.958 8.4 42.3
PPCGEO 60 0.914 7.8 4.6

* Reaction condition: reaction temperature 60C; PO:GBL =4:1 in

mole ratio
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Fig. 5 Dependence of degradability of PPCG copolymers
on PO:GBL
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CHARACTERIZATION AND TERPOLYMERIZATION OF CARBON
DIOXIDE/PROPYLENE OXIDE/y-BUTYROLACTONE

LU Lingbin, HUANG Kelong
( School of Chemistry and Chemical Enginering , Central South University , Changsha  410083)

HUANG Lu
{ Hunan Ghemical Engineering fnstitute , Changsha 410007)

YAN Wenbin
( College of Chemistry and Chemical Engineering , Jishou University , Jishou  416000)

Abstract Carbon dioxide is the primary contamination in the atmosphere.In order to reduce the pollution caused
by CO,, some methods have been developed to use CO, as the raw material to produce degradable polymeric
materials. A new aliphatic polycarbonate ( PPCG) was successfully synthesized with terpolymerization of carbon
dioxide , propylene oxide (PQ) and ¥-butyrolactone (GBL) . The copolymer was characterized by means of FTIR,' H-
NMR and “C-NMR. The results showed that the ring of GBL was opened and inserted into the chain of PO-CO,.
GBL offered an ester structural unit making the copolymer easier to be hydrolyzed . The intrinsic viscosity, viscosity-
average molecular weight ( M, ), and glass-transition temperature ( T,) of copolymers were determined. PPCG
exhibited a T, of around 40°C , which is higher than that of PPC. The influence of reaction time and ratio of PO: GBL
(mol/mol) on M, and T, of copolymer were tested. The increase of reaction time may result in higher M, and T,.
The total weight loss was used to characterize the degradation ability in hydrolysis tests. It was concluded that
copolymers of high GBL content exhibited good degradabilidy.

Key words  Carbon dioxide, Propylene oxide, ¥-Butyrolactone, Aliphatic polycarbonate, Terpolymerization,

Characterization



