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1. Introduction – The presence of different pollutants in plastic recyclates is a matter of concern, due to 

the possible appearance of dangerous substances in everyday objects. In the present work, several 

polyethylene (LDPE) samples were selected from recycling processes and compared to virgin plastics in 

their content of different metals, polycyclic aromatic hydrocarbons (PAHs), dioxin-like polychlorinated 

biphenyls (PCBs) and polychlorinated-dibenzo-p-dioxins and furans (PCDD/Fs). The measured content 

of PAHs shows a reduction during the washing process present in industrial facilities. Black post-

industrial and post-consumer samples presented the highest concentration of chlorinated pollutants, with 

maximum value of 2.4 pg WHO-TEQ/g. PAHs content is also much higher in these samples, reaching 

values of 544.24 ng/g. The observed trends confirm that presence of carbon black in the samples 

correlated to the PAHs content. The PCDD/Fs congener profile observed in almost all samples shows a 

great similitude with the profile in air samples, indicating that the plastic is mainly influenced by the 

environment. The presence of some metals (mainly copper) shows a slight correlation to the PCDD/Fs 

content. 

2. Experimental - The type of polymer used for the analyses was low density polyethylene (LDPE). A 

total of six samples of LDPE from different recycling processes and local recyclers were analyzed. Virgin 

LDPE was collected to compare the rest of the samples with it. The samples under study were as follows: 

Table 1. Features of the samples used in the present work. 
ID Origin Treatment Details 

M1 Virgin - Transparent 

M2 Agricultural Washed and regrown Mix of colours 

M3 Post-Comercial Attempted treatment Transparent  

M4 Post-Industrial (White) Washed and regrown Contains inks, white 

M5 Post-Industrial (Black) Washed and regrown Contains inks, black 

M6 Post-Consumer Washed and regrown Contains inks, black 

3. Results and Discussion – Low amounts of heavy metals, PAHs and POPs (PCDD/Fs and dioxin-like 

PCBs) very toxic to health and the environment were found in all samples of recycled plastic (LDPE) 

from different types of recyclers. The study of these contaminants showed differences in concentrations 

according to the origin and the cleaning processes applied to the plastic during its recycling stage.  

The highest concentrations of PAHs were found in the two dirtiest samples (cleaned with basic washing 

processes such as hot and cold water) M5 and M6, while in the M3 sample where a more exhaustive 

washing process was used, PAHs concentrations lower than those found in the virgin polymer were 

obtained. Following the line of additives in recycled plastics, a possible relationship was also found 

between the carbon black used in samples M5 and M6 and the number of PAHs found in them, higher 

than in the other samples. 

In the same way it was found that the most toxic samples for health and environment were M5 and M6, 

having equivalent toxicities of 1.9 and 2.4 pg WHO2005-TEQ/g sample respectively. The PCDD/Fs 

congener profiles show a pattern similar to that present in the ambient air, so probably the origin of the 

dioxin-like compounds is the environment. 

For all these reasons, measuring these contaminants in recycled plastics is essential to guarantee their 

safety, and to improve the cleaning processes of mechanical recycling, in order to obtain a resin with the 

same or very similar characteristics to the original material and thus be able to use it in products that 

require higher quality in order to achieve a circular economy model. 
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