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Fig. 2 Double propagation mechanism for the copolymerization of propylene oxide with CO,
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Fig. 3 Plots of storage modulus ( E,) against temperature of
PPC with different M
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\ 0.08 mol ke 0. 36
mol kg , pPPC
- 65.3% 85%. 0. 08 mol
(PCHC) ke PPCI,
65%, PPC
2 PPC
B B B
PPC , . 2 R
: 50%. PPC ,65°C
, ., PPC5
, PPC-0 , PPC-5 0,
pPPC pPPC
) Table 1 Characterization of crosslinked PPC
’ Unsaturation for urr crosslinked PPC*  Gel contents M
Sample
PPC ) (mol double bonds/kg, polymer) (%) (g/mol)
PPC PPCO 0 0 —
PPC1 00 63 3 14000
PRC 5 ’ PPC3 o4 77 8 12000
€02 PO PPCS 03 85 1 8700
( AGE) , * Determined by iodometry; ” The molar mass between crosslinking site
[1314 R .
PPC , (M.) was calculated from the hot set test
ppc'™ ok :
’ . ’ Table 2 Effect of crosslnking on the hot set elongation and permanent
) PPC. PPC deformation of PPC *
CH,—CHCH,0OCH,CH=CH, + CH;—CHCH;+ CO, _— Hot set elongation ( %) Permanent deformation ( %5)
\O/ \O P Unr crosslinked  Crosslinked  Unrcrosdinked  Crosslinked
AGE
PPCO 353 35 3¢ 17.2 17 3°
Rare-earth PPC1 35.9 355 17.5 150
Coordination catalyst PPC3 36, 2 30,0 181 950
PPC5 36. 8 17.3 18.6 0
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Fig. 5 Preparation of crosslinked poly(propylene catbonate)

*The hot set test was done at 65 C wsing a nominal bad of 0. 14 MPg;

2 The result of PPCO after UV irradiation in the same conditions
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Fig. 7 DSC curves of different PPC sample
b a) H-T linkages: 69 7%:; b) H-T linkages: 76. 6%
¢) H-T linkages: 79 2%:; d) H-T linkages: 83. 2%
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Fig. 6 The cabonate region of BC-NMR spectra of PPC ’
a) In the absence of Lewis base; b) Molar ration of 1,10~ ’
phenanthroline ( Lewis base) to ZnEt, was Q 2. , PPC
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CHAIN STRUCTURE REGULATION OF CARBON
DIOXIDE-PROPYLENE OXIDE COPOLYMERS
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Abstract This eview summarizes our achievements in controlling the chain structures of carbon dioxide-propylene
oxide copolymers( PPC) . PPC with number average molecular weight( M.) over 2 X 10" was obtained by double
popagation mechanism, the resulted higher M. copolymers showed improved thermal and mechanical performance
than common copolymers with M. lower than 1. 5X 10'. Arother way to regulate chain structures was employing
crosslinking strategy . PPC bearing small moiety of pendant C — C groups was synthesized by terpolymerization of
allyl glycidyl ether, propylene oxide and carbon dioxide.Once subjected to UV radiation crosslinking, the dimension
stability of the cwsdinked copolymer was impwoved . The third way to regulate chian structures of PPC was controlling

its region structure. Lewis base modification strategy on rare earth ternary catalyst was disclosed to enhance
nucleophilic ability of active center, PPC with H-T linkages over 83% and M, up to 1. 0X 10°, was synthesized at

room temperature using Y (CCLOO )s-ZnEtglycerine catalyst and 1, 10-Phenanthroline cocatalyst. When H-T
linkages increased from 69.7% 1o 83. 2%, a 8 Cincrease of T, was found, indicating that increase of H-T structure
in PPC did raise its 7.

Key words Carbon dioxide, Copolymerization, Chain structures, Molecular weight, Crosslinking, Region-regular

structure



