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Scheme 1~ The synthesis of PEF
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Fig. 1 FTIR spectrum of PEF
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Table 1

Solubility of PEF and PET

DMSO DMF NMP THF Benzene Toluene

CF,COOH CF,CF;CHOH o-Chlorophenol

Acetone CH;O0H CH;CH,OH CH;CI
PEF - - - - - - -
PET - - - - - — -
Note: concentration =1% ; + soluble; - insoluble
=
A S 83
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[ 1
JL A
12 10 8 6 4 2 0
)
Fig. 2 'H-NMR spectrum of PEF
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Fig. 3 GPC curves of PEF-1, PEF-2, PEF-3 and PEF4
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Table 2 The values of ¢, 5., ,,/¢c, M, and [n] of PEF

Sample c(g/dL) n, nﬁp/c(dL/g) lnnhp/c( dL/g) M, x10° [n](dL/g) [n]" (dL/g)
PEF-1 0.30 1. 1064 0. 3548 0.3372
0.40 1. 1420 0. 3550 0.3319
0.50 1. 1795 0.3590 0. 3302 1.29 0.3414 0. 3402
0. 60 1.2152 0.3587 0.3249
0.70 1. 2600 0.3714 0.3301
PEF-2 0.30 1. 1715 0.5717 0. 52765
0.40 1.2311 0.5778 0.51984
0.50 1.2932 0. 5865 0.5143 2.24 0. 5443 0.5378
0. 60 1.3559 0. 5931 0.50739
0.70 1.4243 0. 6061 0. 50524
PEF-3 0.30 1.2124 0.7079 0. 6419
0.40 1.2921 0. 7303 0. 6407
0.50 1.3704 0. 7408 0. 6302 2.50 0. 6634 0. 6662
0. 60 1. 4565 0. 7608 0. 6267
0.70 1.5401 0.7715 0.6169
PEF-4 0.30 1.267 0. 8899 0. 7888
0.40 1.3686 0.9214 0. 7844
0.50 1. 4687 0.9373 0. 7687 3.07 0.8114 0. 8261
0. 60 1. 5836 0.9727 0.7662
0.70 1. 6993 0.9991 0. 7575
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Fig. 4 The double logarithm plot of [ ] versus M for PEF
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Fig. 5 DSC curves of PEF
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Fig. 6 TGA curves of PEF
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Fig. 7 Dependence of apparent viscosities on shear rate at

250°C with different 5 /¢
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Fig. 8 Dependence of apparent viscosities on shear rate
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Table 3 Non-Newtonian index of the samples at different temperature

Temperature (°C ) n (PEF-a) n (PEF-b) n (PEF-c)
230 0.9074 0. 8938 0. 8856
240 0. 8816 0.8619 0. 8378
250 0. 8699 0. 8588 0. 8224

PEF-a: 7, /c = 0.49 dL/g; PEF-b: 5 /c = 0.82 dL/g; PEF-c:
n,/¢=1.08 dL/g
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PET (i o¢ B 8 20 X, R iseit & UM I & 8
R EPE A R T — A5 ).
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SYNTHESIS AND CHARACTERATION OF
POLY (ETHYLENE 2 ,5-FURANDICARBOXYLATE)

Min Jiang, Qian Liu, Yang Li, Qiang Zhang, Guang-yuan Zhou
(Key Laboratory of Polymer Ecomaterials, Changchun Institute of Applied Chemistry,
Chinese Academy of Sciences, Changchun 130022)

Abstract  Poly(ethylene 2, 5-furandicarboxylate) ( PEF) was synthesized via direct esterification method
based on 2,5-furanicarboxylica acid and ethylene glycol. Stannous oxalate was used as catalyst. The results
showed that the direct esterification method was a straightforward and convenient effective way for preparing
PEF. The results of Fourier transform infrared spectroscopy ( FTIR ) and nuclear magnetic resonance
spectroscopy ('H-NMR) confirmed the expected PEF structure. The results of Ubbelohde viscosity method and
gel permeation chromatography ( GPC) declared the relationship between intrinsic viscosities and weight-
average molecular weight was [n] =2.82 x 10°° M ."” [ dL/g,25°% , phenol-tetrachloroethane (1: 1, W/
W) ]; The results of differential scanning calorimeter (DSC) displayed that the glass transition (T,) of PEF
was 84°C which was 16 K higher than that of poly( ethylene terephthalate) (PET) and the melting temperature
(T,) of PEF was 211°C which was 43 K lower than that of PET. The results of thermogravimetric analysis
(TGA) showed that the PEF was thermally stable up to 373°C. PEF had good thermal properties and was
similar to that of PET. The results of coaxial cylinder viscometer showed that the PEF melt was a pseudoplastic
Newtonian fluid and its Non-Newtonian index increased with decreasing of relative molecular weight and
increasing of temperature. Non-Newtonian index was about 0. 85 ( melting temperature =230 ~ 250°C , rate of
shear =2. 17 x107° ~1. 14 x 10> s7").

Keywords 2, 5-Furandicarboxylic acid, Poly(ethylene 2,5-furandicarboxylate), Direct esterification

method, Synthesis and characterization



