
Usingthe Multi-range Method in the MIR Range

Carbon Black 
Differentiation



Differentiation of
Carbon Black Plastics in 
the Recycling Industry

Duringthe sortingprocess, after the
extrusionprocessand beforeor during
the dosingprocess.



A Strong Consortium

In order to produce a flawless recyclate, it 
is necessary to intervene at various points. 
We monitor your product throughout the 
entire recycling process, from sorting to 
the final product. 

Together with our partner companies, we 
ensure the best possible product quality.



Carbon Black Plastics in 
the Automotive Industry

The proportion of carbonblackplasticsin 
industryis likelyto bearound1/6 of the
total proportion of plastics. Black plastics
arepredominantlyusedin the automotive
sector, the electricalindustryand the
constructionindustry, in particular.



FrequentlyUsedPlastics in 
the Automotive Industry

ÅPP: This plasticisveryversatile and isoften
usedfor bumpers, instrumentspanelsand 
cableinsulation.

ÅPUR: Isoften usedfor seats, upholsteryand seals.

ÅABS: A robust plasticusedfor partssuch as
radiatorgrillesand interior trim.

ÅPVC: Oftenusedfor cablesheathing
and interior cladding.

ÅPC: This plasticisoften usedfor headlight
coversand other transparent parts. 



Black Plastics in 
the Construction Industry

Plastics are increasinglybeingusedin the
constructionindustry. In Europe, the
constructionsectorconsumesaround
10 million tonsof plasticsper year
(around20% of total European plastics
consumption). 

Plastics areoften usedin the construction
industryto manufacturepipes, insulation, 
window framesand floor coverings. 
Black plasticsareoften usedbecauseof
their UV resistanceand durability. 



Main Applicationsof
ImportantPlastics in 
the Construction Industry

ÅPVC(polyvinyl chloride): Pipes and fittings, window
framesand doors, floor coveringsand roof sealants.

ÅPUR(polyurethane): Insulationmaterials, 
adhesivesand sealants, coatings.

ÅPP(polypropylene): Pipes and fittings, insulation
materials, air and moisturebarriers, claddingand 
carpettextiles, adhesivesand tapes.

ÅPE(polyethylene): Pipes and pipelines, insulation
materials, vaporbarriersand constructionfilms, 
geotextiles. 

ÅEPDM(ethylenepropylenediene monomer): 
Roof waterproofing, facadewaterproofing, 
sealsand membranes, insulationmaterial.



Black Plastics in the
ElectricalIndustry

Black plasticsplayan important role in the
electricalindustry, particularlydue to their
specificpropertiesand applications:

ÅUV resistance: Black plasticsoffer
high UV resistance, whichmakesthem
ideal for outdoor use.

ÅAestheticsand design: Black plastics
areusedin manyelectronic devicesfor
aestheticreasons, asthey givea 
modern and elegant look.



Areas of Applicationsfor
Black Plastics in the
ElectricalIndustry 

ÅABS (acrylonitrile butadienestyrene): Electronic 
housingsfor computers, monitorsand household
appliances, cableductsand sockets, protectivecovers.

ÅPA (polyamide): Cable insulation, connectorsand 
housings, circuit breakersand fuses, cableties.

ÅPBT (polybutyleneterephthalate): Connectorsand 
switches, housingsand covers, button caps, wall boxes.

ÅPC (polycarbonate): Housings and covers, connectors
and switches, circuit breakersand fuseboxes.

ÅTPU (thermoplasticpolyurethane): Cables and wires, 
protectivecovers, sealsand sealingtapes, flexible hoses.



Recycling of Carbon Black 
Plastics 

Sortingcarbonblackplasticsposesa 
particularchallenge, asthey are invisible 
to manyconventionalsortingsystems
due to their specificabsorptionbehavior. 

In the mid-infraredrange(MIR), on the
other hand, the light from blackplasticsis
absorbedonlyslightlymore than that from
lighter-coloredproducts. MIR technology
thereforemakesit possible to effectively
differentiateand separate blackplastics. 



Sortingof Carbon Black 
Plastics

In the automotivesector, the items
arefirst roughlyshredded, washed
and then sortedin the recycling
plant.   



The SortingProcess

The MIR sensorsystemfrom
Sensor Instruments recognizes
the different typesof plasticand 
passesthis informationon to the
sortingsystem. 



RecyclateControl after the
Extrusion Process

After the sortingand shreddingprocess, 
the cleanedparticlesare fed into the
extrusionsystem. Immediatelyafter 
the extrusionprocess, the recyclate
producedischeckedon the vibrating
chuteusingMIR sensors.



The Extrusion Process

After the sorted, shreddedand cleaned
plasticfractionhasbeenmelted, a final 
check iscarriedout on the vibratingchute
immediatelybeforethe recyclateis filled
into the bigbag. 



RecyclateOutput Monitoring 
UsingMIR Sensors

The MIR sensorsystemismountedat a 
distanceof approx. 120mm from the
recycledmaterial surface. Usingthe
DOCAL Windows®monitoringsoftware, 
the trend of the measuredvaluescanbe
readgraphicallyand numericallyon the
monitor and the datarecorded. 



Final Process in the 
Recycling Company

Once the recyclateshave been filled into 
the big bags, they are transported to the 
customer.



RecyclateProcessing

In the plasticsprocessingplant, 
the recyclateis first checkedin the silo. 
The MIR sensorsystemisdirectedat the
recyclatethrougha suitablesightglass. 
By movingthe recyclate, the measuring
accuracycanbe increasedby a factor of 10, 
asthe randompositionof the individual 
pelletscanbe averaged.



The MIR Sensor System 
SPECTRO-M-3

The sensorsystemhasa stabilizedintegrated
MIR light source, consistingof eightemitters, 
whichcoversthe requiredwavelengthrangeof
typically2.5µm to 5µm. On the receivingside, 
a clusterof MIR photodiodeswith three
different bandpassfilters isused. 

The three-range methodisusedfor evaluation, 
analogousto L*a*b* colormeasurement. 
The determinedM*i*r* triple provides
informationabout the respectivetype of
plastic. Similarto colormeasurement, the
slightestimpuritiescanbe reliablydetected.



The InjectionMolding
Process

After the recyclatehasbeenremoved
from the silo, it continuesto the dosing
systemdirectly in front of the injection
moldingmachine. 



Material Feed in the
Plastics Industry

Material feedingin the plasticsindustryisa key
processthat ensuresrecyclatesaretransported
efficientlyand reliablyto the processingmachines:

ÅMaterial storage: In silosor containers.

ÅVacuum conveying: Material transport in pipes.

ÅMaterial feed: The material is fed to the
processingmachinevia suctionpipesand 
suctionlances. 

ÅFiltering: Filter stationsremovedustand 
impuritiesfrom the conveyingair.

ÅControl: Monitoring and control of the
entire material flow.



RecyclateInspectionduring
the Material Feeding

Recyclatecanalso be checkedat the
material feedcontainer. The system
operatoris informedabout the qualityof
the recyclateusedat an earlystage. 
Furthermore, the measurementdatacan
be transmittedto the qualityassurance
departmentin real time.



The DosingProcess

Dosingsystemsareusedfor this purpose. 
The dosingsystemscanbe individually
equippedwith the appropriatesensor
technologyfrom Sensor Instruments. 
Suitablesightglassesprovidea viewof
the recyclatepresent. 



GravimetricDosing

The dosingsystemcanbeequippedwith color
sensorsand NIR sensors. Thereisalso the
option of attachingan MIR sensorsystem. 
Luminescencesensortechnologycanbe used
for marker-baseddosing(TAGTEC). 
The respectivesensorinformation is
processedwith the helpof the control unit of
the dosingsystem.



Laboratory Measuring
System for the Differentiation 
of Black Plastics

In addition to the inline sensortechnology, 
sensorsystemsareavailablefor the
laboratorythat functionaccordingto
the same measuringprincipleand therefore
providecomparablemeasuredvalues. 

The capacityof the hopperisapproximately
10 liters; a highlyaccurateaveragevalue
of the M*i*r* triple isdeterminedfrom this
amountof recyclateduringthe
measurement, whichprovidesinformation
about the respectivetype of plastic.



Mobile MeasuringSystem 
for CheckingBlack Plastics

This mobile measuringsystemcanbe used
to measureand check recycledmaterial 
on sitebetweenthe individual production
lines. The measuringsystemhasa self-
sufficientpower supply. The measurement
data(M*i*r* values) aredisplayedon the
monitor graphically(trend) and 
numerically(in the tolerancerange/ 
outside the tolerancerange) and the
measurementdataarealso recorded.



Handheld Measuring
Instruments for the
Differentiation of
Carbon Black Plastics

Handheld devicesfrom the SPECTRO-M-3 
seriesareessential for the rapid on site
measurementof carbonblackplastics. 
Whetheryouneedto check pellets, flakes, 
containers, filmsor mats, the right
attachmentand the SPECTRO M 3 Scope
Windows®softwareensureperfectcontrol.


