
With the Help of TAGTEC Technology

Detectingthe
Hidden Features 
in the Plastic



The TAGTEC Technology

TAGTEC markersarebasedon inorganicluminescent
particlesthat arehighlyresistantand insensitiveto chemical
and physicalinfluences. This meansthat plasticproductscan
still be reliablyidentified and recycledevenafter longlife cycles, 
high levelsof contaminationand heavy use. With a particlesize
between2µm and 8µm, the markersare invisible to the human 
eyeand do not changethe productpropertiesdue to their
smallsizeand numberof particles. 

Anotheradvantageof markingbasedon theseluminescent
particlesis that they aretoxicologicallyharmless, areeven
approvedfor contactwith food and meet the high requirements
of the ÖkoTexstandard. The pigmentscanbe easilyintergrated
into anyplasticproductvia masterbatchesand are firmly
bondedon the matrix. Threeinnovative, leadingcompanies
in this field havejoinedforcesto takethe productionof
intelligent plasticsto a new level.



Fluorescenceor Phosphorescence

With fluorescentpigments, the material isexcitedwith light of a certainwavelength, for example
UV light (primarylight) and then the opticalemissionof the fluorescentparticles(secondarylight) is
detected. The secondaryemissiontakesplacein the visible or NIR range(so-calleddownconversion). 
Pigments with phosphorescentbehaviorshowan exponentiallydecayingcourseof the secondarylight 
after the excitationlight isswitched
off. A characteristicvaluefor this is
the time constantTAU.

Naturally, the fluorescenceof a 
markermust be determinedduring
the excitationof the markerpigment, 
whichrequiresoptical filters to
separate the primarylight from the
secondarylight. Phosphorescent
markers, on the other hand, are
excitedusinga shortbut powerful 
light pulse. Dependingon the marker
type, the excitationwavelengthcan
be in the UV, visible or NIR range. Detectiontakesplaceafter the primarylight source isswitchedoff. 
The afterglowof the phosphorescentmarkerisevaluatedusingTAU determination.



Plastics Recycling

ÅCollectingthe waste

ÅReprocessingthe plasticwaste

ÅSeparatingand sortingthe coarsefractionusingTAU sensors

ÅShreddingthe coarsefraction

ÅCleaningthe fine fraction

ÅSeparation and sortingthe fine fractionusingTAU sensors

ÅExtruding, filtering and regranulatingthe fine fraction

ÅTAU checkingthe recyclate

ÅFillingthe recyclate

ÅDeliveriesto the plasticsprocessingindustry



Marker basedDetectionand 
Sortingof Plastics Using
TAGTEC Technology

HowcanrecycledPET originallyfrom the food sector, 
for example, be distinguishedfrom recycledPET from the
hygienesector, especiallyif both recycledproductshave
the same color? As longasthe productsarestill products
wherethe shapeof the packagingis largelyrecognizable, 
an AI-supported, image-processingsystemcanprovidegood
service. But what happensto film packagingthat no longer
retainsits original shapeor the digital code isunrecognizable, 
or after the original productshavebeenshreddedor extruded? 

An inorganicmarkerisdistributedhomogeneouslyand in very
smallquantitiesin the plasticproductand isalso temperature-
resistant, food-safe, phosphorescentor fluorescentenables
reliable identificationof the plasticin questionthroughout
the entire cycle.



Sortingand Separatingon 
the ConveyorBelt with the
Help of TAU Sensors 

Due to high selectivityand the associatedhigh efficiencyof phosphorescent
markers, TAU technologyisprimarilyusedin the recyclingsector. TAU sensortechnology
canthereforealreadybeusedin pre-sorting(coarsefraction), for examplefor sortingwhole, 
pressedplasticbottles, plasticcansor plasticcanisters. Due to the relativelyshort time constant
of lessthan 500µs, scanratesup to the kHz rangearepossible. 

The decaytime (time constantTAU) and the markerconcentration(intensityof the secondarylight) 
aremeasuredusinga measuringbridge, whichispositionedtransverselyand at a heightdistanceof
severalhundredmillimetersfrom the conveyorbelt. The primarylight generatedby the sensorsystem
extendsacrossthe entire width of the conveyorbelt. After the markerisdetectedby the TAU sensor
system, a signalissentto the respectivecompressedair nozzle.



Sortingand Separation of
the Fine Fractionon the
ChuteUsingTAU Sensors

Toensurethat the fine fractioncanalso 
be detected, the flakesor fragmentsare
transportedalonga chute, for example. 
A primarylight curtaincombinedwith a 
line detector isarrangedunderthe glass
chute, checkingeachfragmentfor the
presenceof TAU markersat a scanning
frequencyin the kHz range. After detectinga 
certainconcentrationof TAGTEC markerin the
respectiveplasticparticles, targetedsortingis
carriedout usingcompressedair nozzles. 

The plasticproductscanalso be specificallyexaminedusingthe primary
light source suitablefor the respectivemarkertype. A cascadedarrangement
allowsdifferent markertypesto be sorted, asthe TAGTEC markersusedcanonlybe
excitedwith the primarylight source intendedfor the respectivemarker. This prevents
successivemixingof the individual markersduringseveralrecyclingprocesses. 



TAU Control during
RecyclateProduction

After sortingand separationof the fine fraction, extrusion
takesplace. As the TAGTEC markerparticlessurvivethe
extrusionprocesswithout damage, the proportion of TAU-marked
recyclatein the total recyclatecanalreadybe determinedon the
vibratingfeeder. With the helpof the DOCAL Windows®software, 
the systemoperatorgainsan insightinto the concentrationof
the TAGTEC markercontainedin the recyclate. The right inline 
sensortechnologyisavailablefor everymarkerusedand its
concentrationin the recyclate. 

Forexample, the recyclatecanbe excitedin the red wavelength
rangeusingan intensive light pulse (primarylight), while the
phosphorescentlight emitted by the recylate(secondaryemission) 
takesplacein the nearinfraredrange(NIR). Other TAGTEC 
markers, on the other hand, canbe excitedwith UV light, 
blue light or in the NIR range. TAGTEC markersarealso known
asdown converters, asthe centerwavelengthof the secondary
light isalwayslongerthan that of the primarylight.  



Calibrationof the
TAU Sensors

Calibrationisextremelysimple usingDOCAL Windows®
software. As with the VIS range(RAL colorcharts), 
variousceramictiles with definedTAU value(time 
constant) and INT value(intensity) areavailable. 
Dependingon the primarylight source, an orange 
or white ceramictile isusedfor theαwhite balanceά. 
These ceramictiles areparticularlyrobust and durable. 
Eachceramictype providesa different intensity
response, whichmeansthat highlyaccuratecalibration
canalso be carriedout on site. 

Eachtile ismeasuredin the factoryand givena 
5-digit number. Furthermore, the TAU valueand the
INT valuearenoted on eachceramictile by meansof
a label. After downloadingthe calibrationtile file from
the network and enteringthe 5-digit number
associatedwith the ceramictile, the target values
areadopted. 



The DOCAL Windows®softwareisusedto display
the TAU and INT valuesnumericallyand graphically, 
aswell astheir deviationdTAUand dINTfrom the
targetvalue. At the same time, the dataisstoredin 
a file on the panelPC and canalso be transferred
via fieldbus(ProfiNet) or Ethernet. 

This meansthat the systemoperatoris informed
of anytrendsin the productvirtually in real time 
and caninterveneif necessary. The QA department
also hasaccessto the datastoredin a file via 
the serialinterface and canalso log into ongoing
datarecordingwhile the measuredvaluesare
beingrecorded.

Presentationand Recording 
of the TAU and INT Values 
DeterminedInline



Determiningthe Recyclate
TAU and INT Values Usinga  
Mobile TAU MeasuringSystem 

The mobile TAU measuringsystemcanbe usedto
monitor without a TAU sensorsysteminstalledin the
productionplant, but to obtain the measurementdata
morequicklythan in the laboratory. A recyclatesample 
canbe takenon site from productionand fed to the
mobile unit (hoppercapacity: 11 liters). The mobile 
TAU measuringsystemiscalibratedin the same way
asthe inline and laboratoryunitsusingceramictiles. 

Measurementsaretakenoverthe entire quantityof
recyclatefed throughthe hopper. The DOCAL Windows®
softwareand triggersensorsstart the measurement
automaticallyand stop it againafter recyclatesample 
haspassedthrough. This achievesa highlyaccurate
averagevaluefor TAU and INT, asthe randomposition
of the individual granulesiscompensatedfor.



Determination of the
RecyclateValues TAU and INT 
in the Laboratory

The TAU laboratorydevicecanalso be usedto deter-
mine the TAU and the INT valueof a recyclatesample. 
The high measuringaccuracyisachievedby measuringthe
recyclateflow and continuouslyaveragingthe measured
valuesin the DOCAL Windows®software. This eliminates
the influenceof the randompositionof the individual 
pelletsin the light spotof the TAU measuringdevice. 

The INT valueprovidesinformationabout the respective
enrichmentof the recyclatewith TAGTEC markerparticles, 
while the TAU valuereflectsthe respectivemarkeritself. 
The capacityof the funnel isalso 11 liters. The measure-
ment issensor-triggeredand then completed. Using
DOCAL Windows®software, the TAU and INT values
aredisplayedgraphicallyand numerically, and the data
transmittedvia a serialinterface (RS232, USB, Ethernet 
or ProfiNet).



Compact Laboratory 
System for TAU and INT 
Measurement of
Recyclates

A verycompactand cost-effectiveTAU 
measuringsystem(MST series) was realized
with the aidof a measuringtable top and an 
optomechanicalrail. The recyclatesample is
filled into the suppliedbowlsand moved
sidewaysunderthe light spot in a figure-of-
eightmovement. This also achievesaccuracy
comparableto inline measurement.



DOCAL Software for
Laboratory Equipment

In additionto the inline and mobile TAU 
measuringsystems, the DOCAL Windows®
softwarecanalso be usedin the laboratory
in the same way. The onlydifferenceto the
inline useis that the measurementdataisnot 
recordedcontinuously, but rather triggered
by meansof additional sensorson the
laboratorydeviceor via a mouseclick. 

Calibrationiscarriedout by looseningthe
two wingscrewson the LUMI-TAU sensorhead
so that it canbe removedfrom the stainless
steelhousing. The TAU sensoris then positioned
on the calibrationunit (CALIB-LUMI-TAU) and 
calibration(supported by the DOCAL Windows®
software) canbeginby addingthe various
ceramictiles.



Plastics Processing

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

ÅDryingthe recyclate: Recyclatecanabsorbmoistureduring
storage, whichcanhavenegative impacton the material properties.

ÅConveyingand dosingthe recyclate: The recyclateis transported
from the dryer to the processingmachines. Conveyingsystemssuch 
asscrewconveyorsor pneumaticconveyingsystemsareusedfor 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 pellets.

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



TAU Measurement of
Recyclatesin the Plastics 
Processing Industry

Due to the increasinguseof recyclatesin 
the processingindustry, the supplyof TAGTEC 
masterbatchin the manufactureof newplastic
productscanbe reducedby usingrecyclatesthat
alreadycontainTAGTEC markersto a certainextent, 
so that the end producthasthe intendedamount
of the respectiveTAGTEC marker. 

A TAU and INT measurementof the recyclate
canbe carriedout at variouspointsin the
manufacturingprocess:

Å In the silo

Å In the material feedhopper

ÅAt the dosingunit



RecyclateTAU Measurement 
at the Silo

A sight glass is mounted at a suitable point on 
the granulate silo and then a LUMI-TAU-INLINE 
sensor is placed. The TAU and INT values are 
also evaluated using the DOCAL Windows®
software. The sight glass is also offered by 
Sensor Instruments, as both the type of the 
glass (here crown glass, B270) and the thickness 
of the glass are decisive for proper measuring. 

Both parts of the sight glass are optimally 
adapted to ensure an unimpeded flow of 
granulate on the one hand and to place the 
sensor close to the product on the other. 
The measuring accuracy can also be increased 
here if measurements are taken while the 
pellets are moving. The random position of 
the granules in the light spot is compensated 
for by averaging the measured values.



RecyclateTAU and INT 
InspectionduringMaterial 
Feeding

A recyclatemeasurementwith regardto the
TAU and INT valuecanalso be carriedout at 
the material feedcontainer. The system
operatoris informedof the TAGTEC marker
concentrationin the recyclateusedat an 
earlystage. Furthermore, the measurement
datacanbe transmittedto the quality
assurancedepartmentin real time using
the DOCAL Windows®software. The sight
glassesthat arealso providedon the silos
for this measuringtaskareusedhere.



TAU and INT Measurement 
of Recyclateson the
GravimetricDosingUnit 

The dosingsystemoffersa further option
for measuringthe TAU and INT valueof the
respectiverecyclate. The TAU sensorcanbe
installedafter attachingan appropriatesight
glass. The measureddataisevaluatedusing
the DOCAL Windows®software. By transmitting
the measuredvaluesof the respectiverecyclate
to the control systemof the dosingunit, the
appropriateamountof TAGTEC masterbatch
cannow be addeddependingof the TAGTEC 
markerconcentration, so that the required
TAGTEC markerconcentrationisachieved
in the end product.



RecyclateTAU and INT 
Measurement Using
Handheld Devices 

With the helpof the LUMI-TAU handheld
devicesof the LUMI-TAU-MOBILE series, both
end productsand recyclatescanbe checked
with regardto the TAU and INT values. Forthis
purpose, devicesareavailablein all primaryand 
secondarywavelengthrangesalso intendedfor
inline measurement. 

The correctmarkerconcentrationINT canbe
easilycheckedvia the integratedLEDs and the
markertype canalso be checked. Furthermore, 
the LUMI-TAU-MOBILE handhelddevicescan
be connectedto a PC via USB interface. The 
integratedBluetooth interface enablesdata
transferto a smartphone. 



Use of Fluorescent Markers

In addition to the TAU markers, fluorescent 
TAGTEC markers and the corresponding measuring 
devices are also available. Suitable fluorescent TAGTEC 
masterbatches are available with primary light in 
the UVA range and in the visible wavelength range. 
For example, UV light can be used for continuous 
excitation and simultaneous measurement in the 
visible wavelength range.

Depending on the marker used, fluorescence occurs 
in the blue, green, yellow, orange or red wavelength 
range. However, special fluorescent TAGTEC markers 
can also be excited with blue light, with secondary 
emission occurring simultaneously in the yellow, 
orange or red wavelength range.



MeasuringDevices for
FluorescenceMeasurement 
in Inline, Mobile and 
Laboratory Applications

Sensors from the SPECTRO-T-1 series
areusedfor fluorescencemeasurement. 
The sightglasses, the mobile unitsand 
the laboratoryequipmentareexternally
similarto thosefor TAU measurement. 
Onlythe sensortechnologyfor this
differs from the devicesusedfor TAU 
measurement. The CALIB-SPECTRO-T-1 
calibrationunit againusesceramic
color tiles that tend to fluoresce.



Handheld Devices for
FluorescenceMeasurement 
of TAGTEC Markers 

With the SPECTRO-T-1 seriesand the
correspondingoffline attachmentsΰ
includingcoatedglassplate, handheld
devicesarealso availablefor the fluorescent
TAGTEC markers, with whichboth UVA light 
and blue light canbe usedfor excitation. 
Narrow-band bandpassfilters allowsecondary
emissionto be filtered out. The measurement
datacanbe readout usinglaptopand 
DOCAL Windows®software, for example.


