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Subject description:

1) Study context

Polyelectrolyte are key ingredients in cosmetics, biomedical systems, superabsorbents,
paints or coatings. They can be artificial, such as chitosan obtained from crab or prawn shell, or
synthetic such as poly(acrylic acid)/poly(sodium acrylate). Due to their charge and often their acid-
base properties, polyelectrolytes react to stimuli from the environment. They are thus sometimes
named “smart” polymers and this is also the reason for the sustained interest in research and
development. However, these very sensitive polymers proved also challenging to separation and
characterise. For example, round-robin tests on the chromatography (SEC) of poly(acrylic acid)
showed the determination of the molar mass of this polymer suffers from poor accuracy.[1] This may
be due to the limited solubility of poly(acrylic acid) in the solvents commonly used for its
dissolution.[2] In the case of chitosan, full solubility is only obtained at the expense of chemical
degradation.[3]

DNA and proteins are two types of polyelectrolytes which form their own field of research.
Capillary electrophoresis is a major separation and characterization methods for these two polymers.
It is not the case for all other polyelectrolytes, natural, artificial or synthetic.

2) Details of the proposal

The dissolution of polyelectrolytes will be monitored online using time-resolved NMR
spectroscopy[3] (Figure) and capillary electrophoresis[4]. Solubility will be quantified by fast and
quantitative NMR spectroscopy.[3,5] One aim is to map which polyelectrolytes from single-chain
nanoparticles simply upon dissolution (Figure 1).

Figure 1. Polymer chains in solvent (poly(acrylic |
acid)[2]) |
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The molecular size of the polyelectrolytes will be determined by standard SEC but also by
comprehensive multiple detection SEC and fast Taylor Dispersion Analysis. The distribution of
chemical composition will be determined by capillary electrophoresis.[6]
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4°) Profile of the Applicant (skills/diploma...)

We are looking for a motivated candidate with practical experience in polymer science or analytical
chemistry.
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