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viscosity: A torque scaling model

A. Atzenhofer?, D. Pindri¢, E.G. Viehbock?, G. Spiegel*, C. Paulik**"

'Competence Center CHASE GmbH, Hafenstraf3e 47-51, 4020 Linz, Austria
’Johannes Kepler University, AltenbergerstrafSe 69, 4040 Linz, Austria
" christian.paulik@jku.at

Rheological investigations of polymers offer important insights into processing behavior and viscoelastic
properties, which are closely linked to their molecular structure. These findings are essential for tailoring
polymeric materials for specific applications. Moreover, understanding these relations can help predict
changes in response to external parameters, such as temperature, variations during processing. [1]

The viscosity of polymer solutions is a critical parameter that plays a major role in polymer synthesis, such
as solution and bulk polymerization, as well as in manufacturing and dissolution processes.

Solvent supported recycling relies on the dissolution of polymers, followed by purification, and
reprecipitation. Viscosity holds significant importance in this process since it influences processability and
efficiency in terms of energy consumption. [2]

This work focuses on the development of a torque scaling model for polyethylene-alkane blends.

Utilizing a laboratory scale mixer equipped with a torque sensor, the relationship between the carbon
chain length of various alkanes and the corresponding torque measurements is systematically examined.
Furthermore, the pursued model shall incorporate the influence of temperature (T7) and the amount of
solvent (m). The experimental temperatures are chosen below, near and above the melting temperature of
polyethylene. An excess amount of solvent is used for the experiments. Ultimately, the model aims to
evaluate and predict a relative viscosity shift based on chain length, temperature and solvent
concentration.

Keywords: Polyethylene, viscosity, modelling

Acknowledgments

The authors acknowledge financial support through the COMET Centre CHASE, funded within the COMET -
Competence Centers for Excellent Technologies program by the BMIMI, the BMWET and the Federal
Provinces of Upper Austria and Vienna. The COMET program is managed by the Austrian Research
Promotion Agency (FFG).

References

[1] Minstedt, H. Rheological Measurements and Structural Analysis of Polymeric Materials. Polymers 2021, 13, 1123.
[2] Kol, R.; Nachtergaele, P; De Somer, T., D’hooge, D.R.; Achilias, D.S.; De Meester, S. Toward More Universal
Prediction of Polymer Solution Viscosity for Solvent-Based Recycling. Ind. Eng. Chem. Res. 2022, 61, 10999-11011.



