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1. Introduction – Polypropylene (PP) has a great potential for plastics recycling due to the high amount 

which is used in the whole plastics industry with a market share of 19.7 %. Polypropylene is mainly used 

in the packaging industry and is the second most important plastic for this after PE-LD/-LLD [1]. 

Especially the cross-contamination of polyethylene and polypropylene due to insufficient industrial 

sorting techniques can be found in various commercial recyclates and leads to changes in the mechanical 

properties of the material, which was already investigated [2]. Furthermore, various non-polymeric 

residues can be found in polypropylene recyclates. For example, a yoghurt cup often contains residues of 

the aluminum lid or from the sleeves. In-mold labels cannot be separated at all, as they are fully 

connected to the product. Recycling machines are usually equipped with a filtration unit to remove these 

particles. Nevertheless, small amounts of contaminants are most likely passing the filter and remain in the 

recycled granules. This work deals with the influence of these contaminants on the rheological properties 

of these material blends. For this purpose, model recyclates with known amounts of contaminants were 

used to investigate the rheological behavior of contaminated polypropylene.  

 

2. Experimental – Blends with three selected contaminations were produced using dry mixtures with 

certain amounts of contaminants. The selected contaminants aluminum, paper, and PP-based in-mold 

labels were varied in a range from 0.5 to 5.0 %. As a matrix material a PP homopolymer was used. All 

blends were produced using dry blending and injection molding equipped with a 400 µm filter. 

Specimens for rheology measurements were made by die-punching the injection molded plates to circle-

shaped plates with a diameter of 25 mm and a thickness of 1.9 mm. Parallel plate rheology measurements 

were conducted at 190 °C in the range of 0.1 to 628 1/s for evaluation of the impact of contaminations on 

rheological properties.  

 

3. Results and Discussion – Contaminations in PP showed a shift of the viscosity curves for all three 

contaminants. Due to contaminations, a decrease in the region close to the zero-shear viscosity (at 0.1 1/s) 

and in relevant shear regions for e.g. extrusion (~ 100 1/s) with a detectable difference of the amount of 

contamination was detected. Therefore, also the linear dependent storage modulus changed accordingly. 

All contaminations showed significant changes of the cross-over-point, the point where storage and loss 

modulus intersect. The cross-over-point shifted to higher shear rates, which is usually related to a 

decrease in molar mass. However, this conclusion cannot be confirmed at this point, as gel permeation 

chromatography measurements are not done yet. At least the contaminants lead to a change of the 

rheological behavior. The efficiency of the filter can be described as insufficient and is going to be further 

developed for future trials. 

 

4. Conclusions – This study dealt with the influence of non-polymeric contaminations on the rheological 

behavior of polypropylene. It was shown that very small amounts of different contaminations showed 

significant changes on the material response in molten state. This has a great influence on the processing 

behavior of recyclates. Moreover, the abrasion of machine parts could be increased due to metal parts in 

the feedstock. For a movement towards a circular polymer industry, it is important to deal with the topic 

of contaminations in recyclates and their influence on processing and application relevant topics. 

 

5. References 

[1] PlasticsEurope. Plastics – the Facts 2021. An analysis of European plastics production, demand and 

waste data. Available online: https://plasticseurope.org/knowledge-hub/plastics-the-facts-2021/ (accessed 

on 28 April 2022) 

[2] Traxler, I; Fischer, J.; Marschik, C.; Laske, S.; Eckerstorfer, M.; Reckziegel, H. Structure-Property 

Relationships of Thermoformed Products based on Recyclates. 37th International Conference of the 

Polymer Processing Society. Fukuoka, Japan (online). 14.04.2022 

https://plasticseurope.org/knowledge-hub/plastics-the-facts-2021/

