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Around 25.8 million tons of plastic waste are generated in the European Union every year (EU Communication, 

2018). Less than 30% of such waste is collected for recycling, a significant part being treated in third countries. 

Plastics from WEEE represent 8% of this quantity and the recycling of these plastics requires, first of all, separation 

on polymer types. Between the technologies currently employed for this operation, the triboelectrostatic separation 

is distinguished as a clean and environmental-friendly technology characterized by low energy consumption, 

moderate cost, and simple maintenance (Wu et al, 2013, Calin et al, 2007, and 2008). The method consists in 

tribocharging the granular mixture components with opposite polarity using a tribocharging device (Boukhoulda 

2017), then feeding the charged material into the electric field of a free fall electrostatic separator where the granule 

trajectories are deflected in accordance with the charge amount and polarity. 

The paper presents an experimental study of the triboelectrostatic separation feasibility of two plastic 

mixtures, ABS/HIPS and ABS-PC/HIPS, from IT waste with balanced component mixture by weight of 50% – 

50%, as well as unbalanced 10% – 90% and 90% – 10%. The granular mixture contains a size fraction (1-3) mm 

and was provided by a WEEE recycler. The components differ by color, facilitating the analysis of the separation 

results. 

The laboratory equipment (Fig. 1) consists in a free fall electrostatic separator equipped with a fluidized 

bed tribocharging device, characterized by interchangeable tribocharging chambers.  

 

 
Fig. 1. Free-fall electrostatic separator experimental set-up: 1 – thermohygrometer probe, 2 – thermohygrometer, 

3 – fluidized bed tribocharging device, 4 – fluidizing air heater, 5 – pressure gauge, 6 – high voltage supply, 7 – 

variable angle feeding device, 8 – plate electrodes, 9 – material fractions collector with seven compartments.  
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The components of the granular mixture acquire electric charge of opposite polarity by multiple granule-

granule and granule-wall impacts. Previous tests were carried out in order to establish the material for the 

tribocharging chamber and the duration of the charging process for highest charge accumulation on granules. 

The samples of granular mixtures were subjected to the fluidized bed tribocharging process, then introduced 

in the free-fall electrostatic separator. Separated material was collected in the seven boxes analyzed in Fig. 2. All 

experimental runs show recovery rates of approximately 90 % and a purity of about 99 %, for both components of 

the granular mixture. 

 
Fig. 2. Results of a 50 % ABS-PC – 50 % HIPS mixture separation: recovery rate box distribution (a) and photo 

of the collecting boxes for the same experiment (b). 

 

These laboratory results put in evidence the feasibility and the high efficiency of the triboelectrostatic 

separation of ABS/HIPS and ABS-PC/HIPS mixtures using the fluidized bed as a tribocharging device. 
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