PLEST20CLESGNED

PART li

KER lll: Polymer sorting via Raman spectroscopy

" This Project has received funding from the European Union’s Horizon 2020
Research and Innovation Programme under Grant Agreement N. 821087



PLOGST20CLECNED

Ainara Pocheville
Researcher - GAIKER

This Project has received funding from the European Union’s Horizon 2020
Research and Innovation Programme under Grant Agreement N. 821087




PLSEST20CLECCNED
WEEE PLASTICS RECYCLING

WEEE plastics industrial freatment — Mechanical separation

Industrial sorting
technologies
Spectroscopy Density Electrostatic
(NIR) separation separation

A LARGE PART OF THESE PLASTICS
ARE NOT RECOVERED
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WEEE PLASTICS RECYCLING

Technical barriers Opportunities/Challenges

. Incorrect identification with usual . Advanced sensoring fechniques
spectroscopic techniques
. Identification of black polymers
. WEEE plastics have high content of
additives: pigments (carbon black), . Regulatory compliance (recyclates)
stabilizers, plasticizers or brominated
flame retardants (BFR)

. Complex composition of the mix:
engineering plastics, PCB's, cables,
metals...
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ADVANCED SORTING OF WEEE PLASTICS

PLAST2bCLEANED key technologies: Industrial sorting techniques + RAMAN spectroscopy

Innovation: Sensing coloured & dark samples

Target polymers to sort: HIPS/PS, ABS & PC/ABS

Considerations to develop the sorting method:

» Technical requirements of the WEEE plastics recyclers
» Quality requirements of the end users of recycled plastics
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KER Ill: POLYMER SORTING VIA RAMAN SPECTROSCOPY

Sorting technology: Raman spectroscopy

Analytical technique based on light scattering that uses a laser as a source of high intense
monochromatic light

Laser wavelength (A): UV = NIR range (532 nm / 785 nm / 1064 nm)

RAMAN SPECTRUM

A\BS

: SPECTROMETER
Sample iradiated
with the laser beam

This Project has received funding from the European Union’s Horizon 2020
Research and Innovation Programme under Grant Agreement N. 821087




PLSST20CLECCNED

KER Ill: POLYMER SORTING VIA RAMAN SPECTROSCOPY

WEEE plastics

SINKING FRACTION FEATURES
;

Heavy plastics mix: BFR-rich, black polymers

Target polymers: PS~10% , ABS ~ 10%

OTHERS: PC/ABS, PC, PP, PMMA, POM, PVC
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KER Ill: POLYMER SORTING VIA RAMAN SPECTROSCOPY

Development of classification models for WEEE plastics (Lab-scale)

Background/fluorescence

Difficult to identify polymers only with the
spectrum

Detector is saturated with most black samples
(Overheating)

CHEMOMETRICS h RAMAN SPECTRAL DATA ANALYSIS

Advanced data analysis (mathematical models) to extract information of a chemical system
In spectroscopy is used to:

Remove unwanted signal (background/fluorescence)
Identify patterns in data to classify samples based on features not necessarily known
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Development of classification models for WEEE plastics (Lab-scale)

SPECRTT?I\(/D\/SA\(F:IOPY Data set Pre-processing Model Nelgglelicy
ANALYSIS constfruction spectral data training classification
Raman spectral data Principal Component +  Calibration set Prediction model
— ; v' Validation set .
Laser 1064nm, t=1s Analysis ( PCA) Class 1: HIPS
Class 2: ABS
Representative of - - Class 3: PC/ABS
the sample - B i Class 4: OTHERS

(sinking fraction)

TTTTEETTT BEST MODEL (MVA)
= CLASS ~60% (overall)

2 Optosky spectrometers
Lasers: 785 nm & 1064 nm

E . ~
Settings2., P(MW), t(s) : PURITY ~ 80% (sorted PS & ABS)
= Maximise Raman signal
= Reduce fluorescence
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KER Ill: POLYMER SORTING VIA RAMAN SPECTROSCOPY

Sorting tests (TRL4)

Target polymers
sorted for
dissolution tests

WEEE
samples

Polymers

identification

Raman spectroscopy
Chemometrics
(Classification model)

HIPS/PS
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Design & development of a Raman sorting prototype

Pilot sorting tests (TRL 5)

This Project has received funding from the European Union’s Horizon 2020
Research and Innovation Programme under Grant Agreement N. 821087




PLSST20CLECCNED
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Video of the Raman sorting prototype
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THANK YOU FOR YOUR ATTENTION

Contact us for further information:

Raman spectroscopy —Classification models for WEEE plastics

Gq i ker Ainara Pocheville

o pocheville@gaiker.es

BASQUE RESEARCH
&TECHNOLOGY ALLIANCE

WEEE plastics recycling:

@ Coolrec Ana Ri’ro Co'rvolho Neiva
Ana.Rita.Neiva@coolrec.com

Part of Renewi
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