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Scheme 1 Copolymerization of furfuryl glycidyl ether and carbon dioxide
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Fig. 1 FTIR spectrum of furfuryl glycidyl ether-carbon it ﬂ:EF)T{Ij‘I“ e E/J H-NMR *n C-NMR @ Ve EP

dixoide copolymer I‘%‘j*jiiﬂ;j\:éﬁé%jz%ﬁ EP ﬁ EE R4 g]‘;é Hﬂé %ﬁ&ﬁ(ﬂ: .

Copolymerization conditions: ZnEty» 1.8 mL; n ( ZnEt, )/n K] ] DA 5, e R B 3L 4 7K H vl k- — A Ak e 3t
Cglycerin) = 2, (ZnEt, )/n (Y(CCl;CO0 )3 ) = 20; Furfuryl E{%%}J%*@$ mi%m%ﬁ@@g%*@ .

glycidyl ether> 50 mL; 1, 4-dioxanes 30 mLs; Pressure of CO,»

2.2 BRIRESHEN RN
1 AT AN RN BEFIAS [ 1 [R) f) L 2R 45 45
RO 1T RUR AR e R R N Bl RO

4.0 MPa; Temperature> 80°C 5 Polymerization time; 8 h
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Table 1  Copolymers from various copolymerization temperature and time

Run Time (h) Temp (°C) M, x 10742 PDICM,,/M,)? Catalyst activity(copolymer g/Cmol Zn h))
al 8 100 1.7 2.1 16.6
a2 8 80 10.4 3.92 161.3
a3 8 60 8.6 3.86 109.7
a4 8 40 10.4 4.05 38.6
a5 8 20 11.8 3.85 20.7
bl 20 80 13.0 3.52 61.5
b2 16 80 12.5 3.72 101.4
b3 12 80 11.4 3.58 154.5

Copolymerization conditions: ZnFEty» 1.8 mL, n(ZnEt, )/ n(glycerin) = 2, n(ZnEt, )/ n( Y(CCl; CO0);3 ) = 20; Furfurylglycidylethers 50 mL; 1,4-Dioxanes
30 mL; Pressure of CO,,4.0 MPa; * M, and M,, were measured by GPC.
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Fig. 3 C-NMR spectrum of the furfuryl glycidyl ether-carbon 2.3 HEYMAREEMN
dioxide copolymer 262 B T kI PP 4K i - 4 A B
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Table 2 Glass transition temperature ( T, ) and onset thermal
decomposition temperature ( T, ) of the furfuryl glycidyl ether-carbon

dixoide copolymer and PPC

Tg" Tq onset’
Run M, x107*

(G0D) cH
a 10.4 -29.9 231.0
b, 12.5 -29.7 248.9
PPC 7.9 37 187.2

Copolymerization conditions of a, and b,: see Table 1;
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Fig. 4 TGA cave of the PPC and furfuryl glycidyl ether
—CO, copolymer
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COPOLYMERIZATION OF FURFURYL GLYCIDYL ETHER AND CARBON DIOXIDE

HOU Jigiang"*, QIAO Lijun', WEI Jun', HU Yuxi"?, WANG Xianhong', ZHAO Xiaojiang' , WANG Fosong'”
(! Polymer Material and Engineering Laboratory> Changchun Insititute of Applied Chemistry> Chinese Academy of Sciencess Changchun 130022
(? Graduate School of Chinese Academy of Science> Beijing 100039 (3 Chinese Academy of Sciences Beijing 100864)

Abstract To explore the non-petroleum route for carbon dioxide copolymers; furfuryl glycidyl ether oxirane with
99.7% purity was prepared from furfuryl alcohol and epichlorohydrin employing sodium hydroxide and tert-
butylammonium sulfate as catalysts> where furfuryl alcohol was a hydrogenation product of furfural from pentose-rich
agricultural residues like rice hulls, bagasse, corn cobs et al . s and epichlorohydrin could be produced from glycerine
which was a byproduct in bio-diesel production. Copolymerization of carbon dioxide and furfuryl glycidyl ether was
carried out in a 500 mlL autoclave with carbon dioxide pressure of 4 MPa at elevated temperatures; using Y
(CClL;CO0 ), -glycerine-ZnEt, coordination catalyst and 1,4-dioxane as solvent. Aliphatic polycarbonate with pendant
furfuryl methyl ether was obtained with number average molecular weight as high as 13.0 x 10" . The glass transition
temperature ( T',) of the resultant copolymer was around — 30°C, which was 65°C lower than that of poly( propylene
carbonate) (PPC), providing possibility for solving the brittleness of PPC, and the application window of PPC was
therefore enlarged to lower temperature range. Compared with common PPC, this new polycarbonate showed
significant improvement in thermal stability, the onset thermal degradation temperature ( T, of the copolymer was
231°C s approximately 60°C higher than that of PPC.

Keywords Carbon dioxide, Furfuryl glycidyl ether; Polycarbonate, Copolymerization





