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Scheme 1 The possible reaction mechanism between 2,2’- bis(2-oxazoline) and polyester containing terminal carboxylic acid
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Scheme 2 End-capping reaction of maleic anhydride on PCHC
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Fig. 1 FTIR spectra of (a) PCHC and(b) MA-PCHC

Table 1  The molecular weight, polydispersity and carboxyl group

concentration of various PCHC

Carboxyl group

Mn "Mw
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x107>  x107?

(mgKOH/g)
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Fig. 2 The TGA curves of (a) PCHC, (b) MA-PCHC and
(c¢) BOZ-MA-PCHC
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Table 2 Thermal properties and insoluble matter content of PCHC,
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Sample
(C) (C) content( % )
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CHAIN EXTENSION OF MALEIC ANHYDRIDE END-CAPPED
POLY (1,2-CYCLOHEXYLENE CARBONATE) BY BISOXAZOLINES

GAO Fengxiang'?, ZHOU Qinghai', QIN Yusheng',
WANG Xianhong', ZHAO Xiaojiang' , WANG Fosong'

(' Key Laboratory of Polymer Ecomaterials, Changchun Insititute of Applied Chemistry, Chinese Academy of Sciences, Changchun 130022)
(* Graduate School of Chinese Academy of Sciences, Beijing 100039

Abstract Poly(1,2-cyclohexylene carbonate) (PCHC) was prepared by copolymerization of carbon dioxide
and cyclohexene oxide with Y ( CCl,COO) ,-ZnEt,-glycerin rare earth metal coordination ternary catalyst. The
result polymer showed number average molecular weight (M,) of 56. 3 x 10” with polydispersity index of 4. 9.
Though PCHC showed high glass transition temperature ( T,), PCHC was easy to degrade during melt
processing ,accompanied by severe deterioration of its mechanical performance, which constituted one of the
main obstacles for commercialization of PCHC. In order to impove the thermal stability and mechanical
properties of PCHC, the thermal decomposition reaction was compensated by the chemical chain extension
reaction. At first, maleic anhydride was used as end-capper of PCHC to prevent its chain unzipping reaction,
the MA and PCHC in weight ratio of 1: 100 were added into dichloromethane to make a 20 wt% solution,and
refluxed at 41 ~43°C for 48 h,then the polymer was precipitated by ethanol to obtain maleic anhydride end-
capped PCHC (MA-PCHC).MA-PCHC was then subjected to chain extension reaction at 180°C and 60 r/min
in the a Haake mixer for 5 min using 2,2'-bis ( 2-oxazoline) ( BOZ) as chain extender. The optimal chain
extension condition was found when equimolar BOZ and carboxyl group in MA-PCHC were used, the M  of
MA-PCHC increased from 5.6 x 10" to 12.4 x 10*. The thermal stability of PCHC after chain extension was
greatly improved ,compared with the as-polymerized PCHC, the thermal decomposition temperature at 5 wt%
loss (7,5 ) for chain extended PCHC increased from 260°C to 317°C, the T, increased from 114°C to 133°C ,
and most importantly ,the melt viscosity increased by 30 times. It should be noted that no significant change in
gelatin content was observed during chain extension reaction. Moreover, the chain extended PCHC showed
tensile strength increase from 35.8 MPa (as polymerized PCHC) to 40.2 MPa, and the elongation at break
increased from 4. 59% to 6.22% ,yielding phenomenon was observed in the stress-strain curve. Therefore , the
chain extension strategy was effective to improve the mechanical performance of PCHC.

Keywords Poly(1,2-cyclohexylene carbonate), 2,2'-Bis(2-oxazoline), Maleic anhydride, End-capping,

Chain extension



