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Table 1 Copalymerization of CO, , propylene oxide(PQ),and allyl
glycidyl ether(AGE) under Y{CClsCOO0),/ZnEt, /glycerine catalyst
PO:AGE  PO:AGE  Catalyst activity () (7]
{molar ratio)  (mL) (g/mol-Zn'h) ° {dLig)
10:0 50:0 341.7 36.1 0.995
8:2 40: 17 318.1 30.4 1.046
6:4 30:34 277.8 18.5 1.052
4:6 20:51 258.0 11.9 0.938 l -
0:10 0:85 187.5 -15.4 1.298 L . . * . . L L
7 6 5 4 3 2 1 0

Polymerization conditions: ZnEt,, 1.86 mL; 1, 3-dioxolane, 40 mlL;
Pcoz +3.0 MPa; molar ratic of Y{CCl; COO}; /ZnEty /ghycerin = 1:20:

10; Reaction time ,8 h; Temperature, 80T
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Fig. 1 IR spectra of the CO,-based copolymers
a)PPC; b) Poly ( PO-co-C0y-c0-AGE) , PO AGE = 8 :2; ) Poly-
{AGE-co-C0,)

TAITE CDCL, PET AR LR @
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Bt E Y . X CO, .PO M1 ACE =TI E
WS . RETOREE SR T AEEMRE PPC
MRS , AHMT AGE B LIRS
5 ,'H-NMR #, 5 = 5.80 ~ 6.00( —CH=), & =
5.15~ 5.30 (—CH, ); ® C-NMR i, § = 134.50
(—CH—),8=117.88( =CH, ) . RAL R YR #HF
XS E 2 WIE 3 ST PO/AGE BESR I % 4/6
B, BE& Y H' H-NMR i C-NMR # .
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Fig. 2 'H-NMR spectrum of poly{PO-co-C0,-00-AGE)
PO: AGE = 4:6
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Fig. 3 C-NMR spectrum of poly( PO-c0-CO;- co-AGE)
PO:ACE = 4:6
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Fig. 4 DSC curves of the COy-PO-AGE terpolymers with different

comonomer ratios

2L PO/AGE BE/R He 2l 4/6 R, 3 T =3t
EUMMEARFEILFELHLE PPC5 poly( AGE-co-
CO,) R [ PPC/poly{ AGE-co-CO,) blend] i B B
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%Z{E PPC _1‘3‘ poly(AGE—co—COz ) ﬁgjﬂ\:ﬁ% s 2 Table 2 Thermogravimetric results of CO;-PO-AGE terpolymers
_%Ej—ﬁﬁéﬁw ) with different comonomer ratios
POIAGE Tox(T)  Tan(T) T,(C)
a { molar ratio)
10:0 231.2 262.3 258.8
8:2 247.7 278.0 282.5
z 6:4 258.2 285.0 289.1
§ 4.6 250.3 291.5 293.3
T 0:10 259.1 305.2 290.1
a) Poly(PO-co-COz-co-AGE)
b) PPC/poly(AGE-co-COy) blend BIBRE Ta. IBRKOBEEMMMAERE T, N#
; Ta s'% 00 2 LB W, 7E €O, 5 PO MW L 5l A
€mj tute
peratre (C) ACEG AEVMABRTHAINSNREH. 1
Fig. 5 DSC curves of the poly(PO-co-CO,-c0-AGE) and FEHTEEHRFERAY —SmLEEY P
the camespanding PPC/paly( AGE-c0-CO;) blend BB S R T B T BRIR LA,

AT 0 AL BRI R AR R B T — A2 YA
BER EX=ETARYABEUAHTRE L/FE
FEGRSEHTT.

258 TAR PO/AGE BE/RIL F 8 =
LB BYHAE (TC) MM 4 1 E (DTG) 44
IR, MR RE 10%HBE T KE 0%
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SYNTHESIS AND PROPERTIES OF CARBON DIOXIDE BASED TERPOLYMERS
BEARING UNSATURATED DOUBLE BONDS

ZHANG Nairong, WANG Xianhong, ZHAO Xiaojiang, WANG Fosong
( Changchun Institute of Applied Chemistry, Chinese Academy of Sciences, Changchun  130022)

Abstract Functional CO;-based copolymers were synthesized by copelymerization of CO; ,propylene oxide(PO)and allyl
glycidyl ether (AGE) in the presence of rare earth temary catalyst Y (CCl,COO );/ZnEt,/Glycerine. The yied and
performance of the polymerization products were influenced by the molar ratio of PO and AGE.The CO,-based copolymers
were characterized by IR (1747 cm™' C—0; 1240 em™' C—0—C),'B-NMR (8 =5.80~6.00 (—CH—), &=5.15
~5.30 (—CH,)), “C-NMR (8 =134.50(—CH=), & =117.88(—CH,)), DSC and TGA.The results showed that
functional CO,-based copolymers with different thermal properties could be prepared by adjusting the molar feed ratio of
PO and AGE,and the glass transition temperature of products is adjustable from —15.4%C to 36.1°C.

Key words Rare carth temary catalyst, Carbon dioxide copolymers, Copolymerization, Glass transition temperature



