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CURRENT TREATMENTS OF WEEE PLASTICS 

Nowadays there are two different developed routes for the treatment of plastics 
from WEEE, based mainly on the type of electric electronic apparatus. 

CLOSEWEEE : ASSESSMENT OF SENSOR BASED XRT AND LIBS TECHNOLOGIES FOR THE DETECTION OF BROMINATED PLASTICS   

XRT TECHNOLOGY 

CONCLUSIONS 

CLOSEWEEE PROJECT 

The CLOSEWEEE project integrates three interlinked research and innovation areas 
for an improved, resource-efficient recycling of polymer materials and critical raw 
materials from electric and electronics equipment (EEE): 
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1) Efficient and effective disassembly of EEE 
2) Improved recycling of Lithium-ion batteries through increasing the recovery 

rates 
3) Developing resource-efficient and innovative solutions for closing the loop 
 of postconsumer high grade plastics from WEEE 
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Laser Induced Breakdown Spectroscopy (LIBS) is an optical analysis method for 
determination of the elemental (chemical) composition of materials. Laser pulses hit 
sample, plasma is generated and analyzed by a spectrometer identifying spectral 
lines  of elements. Activities carried out and main conclusions obtained so far: 
 

 Calibration and determination of Bromine content under laboratory conditions: 
Å Selection of the accurate laser, spectrometer, detector and measurement set up. 
Å Obtained values come from statistical processing data (multivariate calibration). 
Å LOD calculated by blind sample method. Determined as 0,137% in Br content. 
Å Not possible to identify  different type of PBDE-FR (Flame Retardant).  

 

Validation of detection through in line measurement trials: 
Å Identification trials at 1 m/s with real WEEE plastics (over 500 particles). 
Å Recommended 20 shots resp. spectra per sample. (minimum 10) . 
Å Considered  1 m/s  for 100-200 mm  particle size and 0,1-0,2 m/s for 15-20 mm. 
Å LOD influenced by shape, size or coatings in particles. Some values out of range. 

Estimated  LOD in line by blind sample method is  0,65 % in Br content. 

X Ray Transmission (XRT) is a sensor based technology where X Ray beam hits a 
substrate and reflection is analyzed through cameras to measure atomic density of  
materials detecting elements ( target Br).  Main results from activities carried out: 
 
Preliminary identification of several Brominated Flame Retardant (BFR) in  plastics: 
Å Analysis BFR types and proportions in different polymer matrix (ABS, PC/ABS, 

PS).  Having as reference self processed formulation plates.  
Å Possibility of identifying <10% Br and >10% Br content. BFR-Non BFR sorting OK. 
Å It is not possible to distinguish type of PBDE (Polybrominated diphenyl ethers; 

OctaBDE, DecaBDE). BFR-BFR sorting KO. 
 

Industrial trial to sort BFR plastics 
Å Identification of bromine content (Br- and Br+), not the type of BFR. 
Å Trials with material over 300 kg. Conveyor speed 3 m/s and working range 

particle size 15-200 mm. 
Å Estimated Limit of Detection (LOD) 1-2% in Br content. 
Å Trials with reference (coded particles) and real (blind particles) samples. 
Å Considered effective to sort high content bromine plastics (>5%). Limitation with 

lower contents (<2% Br ). 

One of the main challenges of WEEE plastic recycling is to obtain Bromine Free plastic fractions. Within CLOSEWEEE project, some identification/sorting technologies have been 
evaluated with the aim of assessing the effectiveness in detection stage. Although these activities are still in progress, the following conclusions have been drawn so far: 
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V LIBS technology shows more precise detection comparing to XRT technology. 
V LIBS is considered a promising technique but still needs some research to achieve an accurate calibration and validation for the in line bromine detection. Thus, industrial scale 

equipments are not fully implemented yet. 
V XRT technology has non capability to detect low contents of Bromine in plastics, however, it allows the treatment of high throughputs since industrial equipment is currently 

available in market.  
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