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Polyester and method for preparing such a polyester 

 

The present invention relates to a polyester and a method for the preparation of such 

a polyester.  More in particular, the invention relates to a polyester that comprises 2,5-

furandicarboxylate moieties and ethylene glycol residues and to a method for preparing such 5 

a polyester.  

2,5-Furandicarboxylic acid (FDCA) is a diacid that can be produced from natural 

sources such as carbohydrates. Routes for its preparation using air oxidation of 2,5-

disubstituted furans such as 5-hydroxymethylfurfural or ethers thereof with catalysts 

comprising Co and Mn have been disclosed in e.g. WO2010/132740, WO2011/043660 and 10 

WO2011/043661.  

US 2551731 describes the preparation of polyesters and polyester-amides by reacting 

glycols with dicarboxylic acids of which at least one contains a heterocyclic ring, such as 2,5-

FDCA. Under melt polymerization conditions, using sodium- and magnesium methoxide as a 

catalyst, FDCA and 2.5 equivalents of ethylene glycol or FDCA dimethyl ester and 1.6 15 

equivalents of ethylene glycol were reacted in a esterification step or transesterification step, 

respectively, at ambient pressure between 160 and 220 °C, after which a polycondensation 

was carried out between 190 and 220 °C under a few mm Hg pressure. The 

polycondensation process took between about 5 to over 7 hours. The product had a reported 

melting point of 205-210 °C and readily yielded filaments from the melt.  20 

In US 2009/0124763 polyesters are described, having a 2,5-furandicarboxylate moiety 

within the polymer backbone and having a degree of polymerization of 185 or more and 600 

or less. These polymers are made in a three step process involving the esterification of the 

2,5-FDCA or the transesterification of the diester thereof with a diol, and a second step 

involving polycondensation, followed by solid state polymerization as third step.  25 

The first step is carried out at ambient pressure at a temperature within a range of 150 

to 180 °C, whereas the polycondensation step is carried out under vacuum at a temperature 

within a range of 180 to 230 °C. The product is then purified by dissolving the same in 

hexafluoroisopropanol, re-precipitation and drying, followed by the third step, a solid state 

polymerization at a temperature in the range of from 140 to 180 °C. For the preparation of 30 

poly(ethylene furandicarboxylate) the first two steps took over 11 hours. 

In WO 2010/077133 a process for preparing furandicarboxylate-containing polyesters 

is described wherein the diester of FDCA is transesterified with a diol, and the ester 

composition thus obtained is subjected to polycondensation. The polycondensation is 

conducted for a period of up to 5 hours. The polycondensate may then be subjected to solid 35 

state polymerization. In an example the solid state polymerization was conducted for 60 

hours. Although the molecular weight of the polyester obtained is reasonably high, the 

duration of the solid state polymerization is considered too long. An improvement is described 
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