5531 3% 45 12 ) R Ak 2 Vol. 31 Iss. 12
2014 4 12 A CHINESE JOURNAL OF APPLIED CHEMISTRY Dec. 2014

FALTR 2 FE LN T - AU FEH -
AURESHEZTHRRY AR

TR HAMT AKE REAT TRaT TR
(" rh E R B S IRBE R L R 0 T HL RSB R h E R B AR DL E IR TS KA 1300225
" EREBRY LaT 100039)

B E hTAAIHCH(CHO) 5 R i 3L 3R SN 8 B HE LS 3R N e (PO) T, S 5a SRR 1 22 5 5
B IR TR I AR BRSNS B O T SR (Y 2 BOME AR 2 o by IS SCTERR - = e Al
HIR R AL PR s B A e L 0 5 75 T — SR A B3R S S eS8 AL 3 O 0 = ek R W, A T
15575 g/ (mol Zn h) o =JCICRYIIBIIS (AL IR L RE CHO &5 TH Mg %, 24 CHO (9 B /R BURHEE M 0. 19
BEME] 0. 59 i, BEIALIELE I 44. 3 CHEFF] 70. 1 °C, CHO 3L HERHS L) = 0 IR I 4115 B0k} 3
AL, HIESHERHE T & B =0 R HA — D B A 58 AR BE i3 9 — Be vk BT 15 19 = o R i
TAFEP A B AR AR L , DR MG 2 e 12 2 ) 2L RS A2 1) — SR AR - PR SR N e -4 AL 3 2 M =T LR W)
WA BT

KER AR, I O BRI, 1B SRR

i E 43255 . 0633 SCHRPR IS . A S5 :1000-0518 (2014 ) 12-1384-06
DOI:10.3724/SP. J. 1095.2014. 40243

AR B SR B A MR TR SCRT AR S — ] AR AR A B SR U e A T v T £ 22
A2 U, DL LA 2 R 2 A [ A SMIFSE A o B 1969 4F Inoue #0432 K% B — ALk
IR B AL IR T A5 B ARG 43 R SR P R BRI (PPC) AR, AR AL B 45 0 0 b
FORIFSS 22U TR KR, Herh PPC I PCHC ( SAALRR-SAMLIF TR AL R Y ) 98 e 2 1 Wi b 4
KW . T PPC B ARSI BETE 35 “CAy, HOBARARZEH , (N 52 IR R BR ], PCHC B4R 3¢
ARG R E R (110 ~ 120 C) 7 REVEAR G, WU i TR & R

ZHTFATHE R BRI R e IR A T R = A A S R AR ER O AL
B, R R O - A AR O eI R Y E I R LI MR D BORHEE R L 101 I el 7%
P Ik RE S PPC AR LR (R AU BR-3R R P B AL BRI = e R 1 ) 2 VBB IR A

O O
Cco, + + /A\ — >
R, R,

T)ﬁo | fod o
LT T

BT S-SR OB R R P AL E PR AR =36 b R, AR, O CH, B H

Fig.1 Terpolymerization of carbon dioxide, cyclohexene oxide and other epoxide
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Table 1 Influence of the comonomer feed ratio on the terpolymerization reaction

Runs feno Fpc Fene  Catalytic activity/ (g-mol ™! Zn-h~') M,10™* M, /M, T,/C T_54,/C T,./C
PPC 1 1 0 563 17.2 3.25 39.1 211.2 229.4
PPCH20 0.19 0.82 0.18 575 14.4 4.09 44.3 229.3 241.2
PPCH40 0.41 0. 66 0.34 457 13.9 3.92 45.3 254.4 270.8
PPCH60 0.59 0.41 0.59 358 3.8 9.01 70.1 238.2 256.4
PCHC 0 0 1 955 5.3 7.52 115.2 274.6 317.6

Notes: fcyo is molar fraction of CHO in comonomers( PO and CHO) , and Fyp is propylene carbonate unit molar content in the terpolymer,

while F (¢ is cyclohexene carbonate unit molar content in the terpolymer.
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Terpolymerization of Carbon Dioxide-Propylene
Oxide-Cyclohexene Oxide by Cyclohexene
Oxide Continuous Feeding

ZHANG Yaming™’, GAO Fengxiang’, ZHOU Qinghai’, QIN Yusheng*,
WANG Xianhong"" , WANG Fosong*
(“Key Laboratory of Polymer Ecomaterials ,Changchun Institute of Applied Chemisiry,
Chinese Academy of Sciences , Changchun 130022 , China ;
" University of Chinese Academy of Sciences , Beijing 100049 , China )

Abstract The copolymerization reaction rate of cyclohexene oxide(CHO) and carbon dioxide is faster than
that of propylene oxide( PO) and carbon dioxide, which leads to the difficulty in controlling the composition of
the CHO-PO-CO, terpolymer from one-pot synthesis. In this work, continuous feeding of CHO was used for the
terpolymerization of CHO, PO and CO, under a ternary rare earth metal coordination catalyst. Its catalytic
activity can reach 575 g/ (mol Zn h). Terpolymer PPCH100x( x is the molar farction of CHO in total oxides in
comonomer feed) from the continuous process has only one glass transition temperature, while the terpolymer
from one-pot synthesis has two glass transition temperatures. The glass transition temperature of PPCHx
increases from 44.3 °C to 70. 1 °C when the feed ratio of CHO increases from 0. 19 to 0. 59. It is encouraging
to note that the composition of the terpolymer from continuous CHO feeding is similar to the feed ratio of
comonomers, indicating that continuous feeding of comonomers is effective for controlling the composition of
the terpolymer.

Keywords carbon dioxide, propylene oxide, cyclohexene oxide, continuous monomer feeding
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