Color Differentiation
of Recyclates

Usingthe Threerange Method irthe Visible
WavelengthRange

Se” SO Let’s make sensors more individual

Instruments



Color Measurement
of Recyclates

Immediatelyafter the extrusionprocessn
the recyclingcompanyduring material
feedingat the plasticsprocessoand
duringthe dosingprocessmmediately
beforethe injectionmoldingor extrusion
process




IncreasindJseof
RecycledMaterials

Theincreaseduseof recyclateswvorldwide is of great
importancefor severalreasons

A Environmentalprotection: Theuseof recycledmateri
reducesthe needfor new raw materials whichin tuw
the extractionof naturalresourcesandthe \ &
associatecenvironmentaldamage

A Reducingvaste: Recyclateselpto reducethe amountof
plasticwastethat endsup in landfillsor in the environment

A Circulareconomy In acirculareconomy materialsare ﬁptﬁ
the economiccyclefor aslongaspossible. At P

A Energysaving Manufacturingproductsfrom recycledm:
requireslessenergythan productionfrom new raw mat

A Legalrequirements In manyregionsof the world, requiﬁ e
are setfor the useof recyclateswith the aim of promotir "

sustainabilityand reducingenvironmentalimpact
N



Plastics Recycling
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A Collectingplasticwaste
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A Reprocessinglasticwaste
A Separatingand sortingthe coarsefraction

A Shreddinghe coarsefraction

A Cleaninghe fine fraction 3
A Separatingand sortingthe fine fraction y 6 Y
A Extruding filtering and regranulatingthe fine fraction
A Colorcontrol of the recyclate

A Fillingandpackagingf the recyclate

A Deliveryto the plasticsprocessingndustry N



Color Measuremenof
Recyclatesluring Production

In the past it wassufficientto producerecyclates

that couldonly be usedfor inferior products
(so-calleddowncycling, butthe plasticsprocessing
industryandthe legislatorsare increasinglydemanding
arecyclatequality that comescloseto the propertiesof
virginplastic Modernrecyclingapproachesaimto keep
high-quality materialsin the cyclefor aslongaspossible.

Thecolor of the recyclateis animportant quality criterion, |
asit canserveasanindicatorof possiblecontamination '
Darkeror unevencolorsmayindicatethat the recylatehaS'
not beencompletelycleanedor that it consistsof dlfferent
typesof plastic A uniform andappealingcoloris cruci
for manyend products Recyclateshat havea uniform
colorimprovethe appearanceof the end product



Inline Recyclate
Color Measurement
In a Recycling Plant

Thefirst waywhichthe color of recyclates
canbe measuredsimmediatelyafter the
extrusionprocess Thecolor sensorsystem
isdirectedat the recyclateflow conveyed
on avibratingchute. Thankgo the robust
designof the sensorsystem reliable
measurementsanbe madeevenat
highrecyclatetemperatures
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MeasurementAccuracy
and Comparabillityof
Color Values

In manyrecyclingplants,the L*a*b* colorvalue

of arecyclateis alreadymeasuredn the laboratory
Thecolorvaluemeasurednline shouldmatchthe color
valuedeterminedin the laboratoryascloselyaspossible
In manycases aninjectionmoldingmachineis used

to produceaninjectionrmoldedplate from recycled
materialtakenfrom productionandthe colorvalueis
then determined
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Toensurethat both colorvaluesmatch, a secalled
usercalibrationis carriedout. The L*a*b*colorvalue
determinedby the inline color sensorsystemis adjusted
accordinglyafter enteringthe colorvaluedeterminedin
the laboratory The inlinecolormeasuremensystem
then displayshe same L*a*b*colorvaluethat was
measuredn the laboratory

IEDOSAGE STARTED




Display and Recording
of the Color Values
Determinedinline
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The DOCAL Windo®softwareis usedto
displaythe L*a*b* colorvaluesnumerically
andgraphicallyaswell astheir deviation
dl*da*db* from the targetvalue Atthe
same timethe datais storedin afile onthe
panelPC andhe datacanalsobe transmitted
viafieldbus(ProfiNe) or Ethernet.
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Calibrationof the Inline
Color Sensor On Site

Calibrationof the inline color sensoris
extremelysimple anddoesnot requirethe
systemto be dismantled Awhite plasticcard
(RALPnNly needsto be placedin front of the
sensorsystemat the prescribeddistancefor
the white balance

Calibration(UCALJo the respectiveproduct
Is carriedout usingrecycledmaterial andthe
measuremendatafrom the laboratory
After aone-off calibrationto the respective
recyclatetype, the calibrationdatacanbe
easilyimported from the respectiveile.




Determiningthe
RecyclateColor Values
Usinga Mobile Color
Measurement System

The mobilecolor measuremensystemcan
be usedto obtain color measurementata
more quicklythanin the laboratory even
without aninstalledcolor sensorsystem
Arecyclatesamplecanbe takenon site
from productionandfed into the mobile
unit (hoppercapacity 11liters).

The mobilecolormeasuremensystemis
calibratedin the sameway asthe inline
unit.




Displayof Color Values
UsingDOCAL Software

Softwarethat enablesboth simple
calibrationand convenientdisplayof
the color measurementaluesin both
numericaland graphicaform.
Furthermore the tolerancesof a
referencesamplecanbe individually
definedandcalledup asrequired

JOCAL Scope V1.3
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Determinationof the
RecyclateColor Values in
the Laboratory

The L*a*b*colorvalueof arecyclate
samplecanalsobe determinedwith
highaccuracydE< 0.3)usingthe color
laboratorydevice without the needto
first producean injectionrmoldedplate
from recyclateat greatexpense

The highcoloraccuracyis achievedoy
measuringhe recyclateflow and
continouslyaveraginghe measured
values Thiseliminatesthe influenceof the
randompositionof the individualgranules
in the light spot of the measuringdevice




Compact Laboratory
Systentor Measuringthe
Colorof Recyclates

Averycompactandinexpensivecolor
measuremensystemwascreatedusinga
measuringable top and anoptomechanical
rail. Therecyclatesamplesarefilled into the
suppliedtraysand movedIaterallyunder
the light spotin afigure-of-eightmovement
This als@chievesan accuracycomparable
to inline measurement




DOCAL Softwarer
Laboratory Equipment

In additionto the inline and mobilecolor
measuremensystemsthe DOCAL Windov&s
softwarecanalsobe usedin the laboratory

in the sameway. Theonly differenceis

that the measurementatais not recorded
continuously but rather triggeredby means
of additionalsensorson the laboratorydevice
or viamouseclick
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Plastics Processing

‘l'

A Storageof recyclatesin silos Modernsilo systemsare

equippedwith advancedcontrol technologythat m6

and controlsthe operationto ensurea smoothprocess
A Dryingthe recyclate Recyclatecanabsorbmoisture dur gs ~

whichcanhavea negativampacton the materialpropertie \ \
A Conveyingand dosingthe recyclate Therecyclatelsitrans ort

from the dryerto the processingnachines Conveylngsys 1

suchasscrewconveyorsor pneumatlcconveymgsystemsar
usedfor this.

A Mixing andhomogenizing Toensureuniform materialguality, Se—

the recyclateis often mixedwith virginmaterialor other additive ——

A Extrusion:Themixedmaterialis melted in extruders yres
througha dieto producenew plasticproductssuchasfili:

profilesor granules = B
A Injection molding: Alternatively the recyclatecan be"'np CESSE
in injectionmoldingmachinedo producecomplexme

Here,the materialis injectedinto a mold and cooledun:



Color Measuremenof
Recyclates the Plastics
Processing Industry

Dueto the increasinguseof recyclatesn the
processingndustry it isadvisableo carry out
anincominginspectionin orderto prevent
anyfluctuationsin the quality of the recycled
material.

Thecolor of the recyclatecanbe checkedat
variouspointsin the process

A Atthe silo
A Atthe materialfeed container

A At the dosingunit




RecyclateColor
Measurement at the Silo

A sight glass is placed at a suitable location
on the granulate silo and a suitable color
sensor (0/45° or d/0° method) is then
installed. The color values are also evaluated
using the DOCAL/indowsRsoftware.




RecyclateColorTesting
during Material Feeding

Arecyclatecolor checkcanalsobe carried
out atthe materialfeed container The
systemoperatorisinformedaboutthe color
guality of the recyclateusedat anearly
stage Furthermore color measurement
datacanbe transmittedto the quality
assurancealepartmentin real time.



