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Introduction
Poly(ethylene furanoate) (PEF)

* One of the most important biobased polymers

 Monomers based on renewable sources afford green polymers

* Lignin 1s the second most abundant natural polymer

e Source of aromatic monomers

Vanillic acid
* Produced by vanillin oxidation

* Biobased aromatic building block

* Poly(ethylene vanillate) has comparable thermal properties to PET
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» Exceptional barrier properties (O, and CO,)

* Superior thermal stability and lower melting temperature than PET

Our goals

 Prepare  poly(ethylene  furanoate)/poly(ethylene  vanillate)

copolymers (PEFV)
* Study the thermal behavior and stability

Synthesis

Synthesis of 2-hydroxyethyl vanillic acid
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Synthesis of copolymers by two-step melt polycondensation:
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Synthesis of poly(ethylene 2,5-furandicarboxylate) oligomers

1) 160-180 °C, 3h, N, atm
2) 200-230 °C, 4h, vacuum \ /

Results

XRD

do up

PEFV, 90-10

Heat flow (W/g)

Intensity (units)

90-10 A{l \ II

5
o
[
o
PEFV, 80-20
J PEFV, 80-20
PEFV, 90-10

LA 80-20
’ I

6

3 (ppm)

’ I
4 o

PEFV 95-05 78
PEFV 90-10 82
PEFV 80-20 79

Intensity (units)

PEFV, 80-20

M%

PEFV, 90-10

PEFV, 95-05

Conclusions

v' PEFYV block copolymers were successfully synthesized.
v Composition is consistent with the feed ratio.
v As received samples were completely amorphous.

v T, temperatures range around 80 °C.
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* NMR analysis confirms the

0.0

successful  synthesis and

0.4 F

points to block copolymers.

* Copolymers were 1nitially
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T e annealing  (1h, 100 °C)

crystallinity increases.
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—rervosos | o Crystallinity decreases with

increasing vanillic content.

 Thermal stability decreases

with  1ncreasing  vanillic

content.
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