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Abstract: Furan—2,5—dicarboxylic acid (FDCA) was synthesized by KMnO, oxidation of 2,5—dihydroxy—
methylfuran (DHMF) derived from biomass. Polyesters were synthesized by esterification and poly—
condensation of FDCA with various diols (ethane—1,2—diol, propane—1,3—diol, butane—1,4—diol, hexane—
1,6—diol, decane—1,10—diol). The composition of polyesters was characterized by using 'H NMR.
Thermal properties of the polyesters were characterized by DSC and TGA. Intrinsic viscosities (IV) of
the polyesters were measured to be 0.78 ~1.2 dL/g comparable with IV of commercial poly (ethylene
terephthalate) (PET). As the chain lengths of diols increased, Young’s modulus and strength decreased

and elongation—to—break generally increased. Young’'s modulus and strength of the polyesters were

measured to be 3551 MPa and 103 MPa, respectively, comparable with commercial PET.

Keywords: biomass, polyester, FDCA, furan.
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Scheme 1. Synthesis of FDCA (b) from DHMF (a).
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Scheme 2. Polymerization of PEF (A); PPF (B); PBF (C); PHF (D); PDF (E).

Table 1. Yield of FDCA

Amount of KMnO, (eq) Yield of FDCA (%)
2.5 -
3.0 37.2
3.5 55.2
4.0 36.5
4.5 39.2
5.0 33.8
6.5 -
Hi o £2
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l l Table 3. Mechanical Properties of Polyesters
o fa’ ° * gt g ! oo Polyester ~ Young’s modulus  Yield point Tensile strength Elongation
IV, dL/g) (MPa) (MPa) (MPa) (%)
E) CDCly PEF(1.02) 3551 - 103 3.5
PPF(0.94) 2302 - 61 2.5
S _J{ I -_L__ J\JL_ | ‘ PBF(1.2) 1637 33 56 92
° ¢ oa ot et ¢ “ae " PHF(0.78) 435 27 48 616
PDF(0.95) 243 14 28 404
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Figure 1. 'H NMR Spectra of FDCA (A); PEF (B); PPF (C);
PBF (D); PHF (E); PDF (F).

Table 2. DSC Properties of Polyesters

Polyester 7,(C) 7.(C) T ()
PEF 88 - 206
PPF 55 - 161
PBF 38 97 165
PHF 10 50 138
PDF - - 108

8k ukSS 1585 712} PEF 1.02 dL/g, PPF 0.94 dL/g, PBF 1.2
dL/g, PHF 0.78 dL/g, PDF 0.95 dL/g®& Z7xjo] Hr} =) &
H= S ERIE = Qi) kARl EJH ) - 17 E10.6 di/g
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