
Usingthe Three-range Method in the Visible 
WavelengthRange

Color Differentiation 
of Recyclates



Color Measurement 
of Recyclates

Immediatelyafter the extrusionprocessin 
the recyclingcompany, duringmaterial 
feedingat the plasticsprocessorand 
duringthe dosingprocessimmediately
beforethe injectionmoldingor extrusion
process.



IncreasingUse of
RecycledMaterials

The increaseduseof recyclatesworldwideisof great
importancefor severalreasons:

ÅEnvironmental protection: The useof recycledmaterials
reducesthe needfor newraw materials, whichin turn reduces
the extractionof naturalresourcesand the
associatedenvironmental damage.

ÅReducingwaste: Recyclateshelp to reducethe amountof
plasticwastethat endsup in landfillsor in the environment.

ÅCirculareconomy: In a circulareconomy, materialsarekept in 
the economiccyclefor aslongaspossible.

ÅEnergy saving: Manufacturing productsfrom recycledmaterials
requireslessenergythan productionfrom newraw materials.

ÅLegal requirements: In manyregionsof the world, requirements
areset for the useof recyclateswith the aimof promoting
sustainabilityand reducingenvironmental impact.



Plastics Recycling

ÅCollectingplasticwaste

ÅReprocessingplasticwaste

ÅSeparatingand sortingthe coarsefraction

ÅShreddingthe coarsefraction

ÅCleaningthe fine fraction

ÅSeparatingand sortingthe fine fraction

ÅExtruding, filtering and regranulatingthe fine fraction

ÅColor control of the recyclate

ÅFillingand packagingof the recyclate

ÅDeliveryto the plasticsprocessingindustry



Color Measurement of
RecyclatesduringProduction

In the past, it was sufficientto producerecyclates
that couldonlybe usedfor inferior products
(so-calleddowncycling), but the plasticsprocessing
industryand the legislatorsare increasinglydemanding
a recyclatequality that comescloseto the propertiesof
virginplastic. Modern recyclingapproachesaimto keep
high-quality materialsin the cyclefor aslongaspossible.

The colorof the recyclateisan important qualitycriterion, 
asit canserveasan indicatorof possible contamination. 
Darkeror unevencolorsmayindicatethat the recylatehas
not beencompletelycleanedor that it consistsof different 
typesof plastic. A uniform and appealingcolor iscrucial
for manyend products. Recyclatesthat havea uniform 
color improvethe appearanceof the end product.



Inline Recyclate
Color Measurement 
in a Recycling Plant

The first waywhichthe colorof recyclates
canbe measuredis immediatelyafter the
extrusionprocess. The colorsensorsystem
isdirectedat the recyclateflow conveyed
on a vibratingchute. Thanksto the robust 
design of the sensorsystem, reliable 
measurementscanbe madeevenat 
high recyclatetemperatures.



In manyrecyclingplants, the L*a*b* colorvalue
of a recyclateisalreadymeasuredin the laboratory. 
The colorvaluemeasuredinline shouldmatchthe color
valuedeterminedin the laboratoryascloselyaspossible. 
In manycases, an injectionmoldingmachineisused
to producean injection-moldedplate from recycled
material takenfrom productionand the colorvalueis
then determined. 

Toensurethat both colorvaluesmatch, a so-called
usercalibrationiscarriedout. The L*a*b* colorvalue
determinedby the inline colorsensorsystemisadjusted
accordinglyafter enteringthe colorvaluedeterminedin 
the laboratory. The inline colormeasurementsystem
then displaysthe same L*a*b* colorvaluethat was 
measuredin the laboratory.

Measurement Accuracy
and Comparabilityof
Color Values



Display and Recording 
of the Color Values 
DeterminedInline

The DOCAL Windows®softwareisusedto
displaythe L*a*b* colorvaluesnumerically
and graphically, aswell astheir deviation
dL*da*db* from the target value. At the
same time, the dataisstoredin a file on the
panelPC and the datacanalso be transmitted
via fieldbus(ProfiNet) or Ethernet.



Calibrationof the Inline 
Color Sensor On Site

Calibrationof the inline colorsensoris
extremelysimple and doesnot requirethe
systemto be dismantled. A white plasticcard
(RAL) onlyneedsto be placedin front of the
sensorsystemat the prescribeddistancefor
the white balance. 

Calibration(UCAL) to the respectiveproduct
iscarriedout usingrecycledmaterial and the
measurementdatafrom the laboratory. 
After a one-off calibrationto the respective
recyclatetype, the calibrationdatacanbe
easilyimported from the respectivefile.



Determiningthe
RecyclateColor Values 
Usinga Mobile Color 
Measurement System 

The mobile colormeasurementsystemcan
be usedto obtaincolormeasurementdata
morequicklythan in the laboratory, even
without an installedcolorsensorsystem. 
A recyclatesample canbe takenon site
from productionand fed into the mobile 
unit (hoppercapacity: 11 liters).
The mobile colormeasurementsystemis
calibratedin the same wayasthe inline 
unit.



Display of Color Values 
UsingDOCAL Software

Software that enablesboth simple 
calibrationand convenientdisplayof
the colormeasurementvaluesin both
numericaland graphicalform. 
Furthermore, the tolerancesof a 
referencesample canbe individually
definedand calledup asrequired.



Determination of the
RecyclateColor Values in 
the Laboratory 

The L*a*b* colorvalueof a recyclate
sample canalso bedeterminedwith
high accuracy(dE< 0.3) usingthe color
laboratorydevice, without the needto
first producean injection-moldedplate
from recyclateat greatexpense. 

The high coloraccuracyisachievedby
measuringthe recyclateflow and 
continouslyaveragingthe measured
values. This eliminatesthe influenceof the
randompositionof the individual granules
in the light spotof the measuringdevice.



Compact Laboratory 
System for Measuringthe
Color of Recyclates

A verycompactand inexpensivecolor
measurementsystemwas createdusinga 
measuringtable top and an optomechanical
rail. The recyclatesamplesarefilled into the
suppliedtraysand movedlaterallyunder
the light spot in a figure-of-eightmovement. 
This also achievesan accuracycomparable
to inline measurement.



DOCAL Software for
Laboratory Equipment 

In additionto the inline and mobile color
measurementsystems, the DOCAL Windows®
softwarecanalso be usedin the laboratory
in the same way. The onlydifferenceis
that the measurementdataisnot recorded
continuously, but rather triggeredby means
of additional sensorson the laboratorydevice
or via mouseclick.



Plastics Processing

ÅStorage of recyclatesin silos: Modern silosystemsare
equippedwith advancedcontrol technologythat monitors
and controlsthe operationto ensurea smooth process. 

ÅDryingthe recyclate: Recyclatecanabsorbmoistureduringstorage, 
whichcanhavea negative impacton the material properties.

ÅConveyingand dosingthe recyclate: The recyclateis transported
from the dryer to the processingmachines. Conveyingsystems
such asscrewconveyorsor pneumaticconveyingsystemsare
usedfor this.

ÅMixing and homogenizing: Toensureuniform material quality, 
the recyclateisoften mixedwith virginmaterial or other additives.

ÅExtrusion: The mixedmaterial ismelted in extrudersand pressed
througha die to producenewplasticproductssuch asfilms, 
profilesor granules.

Å Injectionmolding: Alternatively, the recyclatecanbe processed
in injectionmoldingmachinesto producecomplexmoldedparts. 
Here, the material is injectedinto a mold and cooledunderpressure.



Color Measurement of
Recyclatesin the Plastics 
Processing Industry

Due to the increasinguseof recyclatesin the
processingindustry, it isadvisableto carry out 
an incominginspectionin order to prevent
anyfluctuationsin the qualityof the recycled
material. 

The colorof the recyclatecanbe checkedat 
variouspointsin the process:

ÅAt the silo

ÅAt the material feedcontainer

ÅAt 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 Windows® software.



RecyclateColor Testing
duringMaterial Feeding

A recyclatecolorcheck canalso be carried
out at the material feedcontainer. The 
systemoperatoris informedabout the color
qualityof the recyclateusedat an early
stage. Furthermore, colormeasurement
datacanbe transmittedto the quality
assurancedepartmentin real time.


