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Introduction:

Terephtalic acid is a workhorse monomer in polymer chemistry, e.g. for the synthesis of thermoplastic
polymers like polyethylene terephthalate (PET), polyaramid (®Kevlar fibers) or thermosets. Terephtalic acid is
currently made from fossil based resources, but non-renewable fossils are finite and have undesirable
environmental impact (e.g. green-house gas emissions).

Hypothesis and Objectives:

In contrast to the often encountered route of drop-in biobased monomers with an identical structure to the
fossil equivalent, in this work structurally slightly different biobased terephthalic acid equivalents (asymmetric
ones) will be made from naturally-occurring malic acid. Biobased polymers based on those new monomers can
possibly provide additional beneficial properties.

Setting and Methods:

The most efficient synthesis route towards the biobased terephthalic acid derivative will be studied. The
biobased monomer will be polymerized via polycondensation into polyesters and polyamides, and the
polymers will be characterized via NMR, GPC, MALDI-TOF, TGA, DSC, ... Furthermore, the biobased polymers
will be processed and the corresponding material properties (e.g. mechanical properties, biodegradation, ...)
will be compared with the fossil based terephthalic acid polymers.

Impact:

Terephthalic acid has a broad application range going from components for material science (textile, plastic
bottles, films, plasticizers, paints and coatings...) and dyes to crucial precursors for the pharmaceutical industry.
Several million tonnes are produced annually and the global terephthalic acid market size was valued at USD
57.21 billion in 2016. As such, there is a big market for the development of sustainable polymers from
renewable terephthalic acid equivalents.

Requirements candidate: Highly motivated student with good English communication skills and proactive and
resolute attitude. Chemistry fields: organic synthesis, polymer synthesis, chemical and physical characterization
of monomers/polymers, polymer processing
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