
 

The MIRPS Project 
 

The Fraunhofer Institute for Chemical Technology (ICT) in Baden-Württemberg and the Upper 
Austrian Research GmbH (UAR) in Upper Austria are developing a new infrared measurement 
system which enables high speed automatic identification of black plastics under industrial 

conditions (MIRPS - Mid Infrared Spectroscopy for Black Plastic Sorting). A new EU directive 
regulating the recycling rate of cars will increase the need for black plastics sorting technology in 
the near future. The new measurement system is based on Fourier transform spectroscopy 

technology (FTIR) developed at UAR in earlier projects for near infrared process control. 

The EU end-of-life vehicle directive prescribes a minimum recycling rate for cars of 95% (weight) 
in 2015. To realise this also the plastic parts of a vehicle have to be recycled. Sorting of different 
kinds of black plastics is crucial for efficient recycling enabling production of quality products from 
the recyclate. It can be done very efficiently by mid infrared (MIR) spectroscopy. Today’s available 
MIR devices have long measurement times and are not designed to operate under harsh 
environmental conditions. This results in low throughput rates and high maintenance costs. Since 
MIR measurements are highly surface sensitive, the necessity for pre-treatment of the samples 
has to be investigated to achieve reproducible results. 

The objective of this project is the realisation 
of a black plastic identification system based 
on MIR spectroscopic reflection 
measurements. New MIR - spectrometer - 
technology developed by UAR is advanced to 
perform the sorting task. It offers the ability 
and resources for the implementation of 
complex algorithms on DSP - level. We will 
implement software algorithms operating on 
every single measurement in real time 
resulting in very short identification times and 

high throughput rates. 
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ICT came to us with the idea of 
developing new FTIR technology for 
recycling purposes. We used the REGINS 
programme to implement the idea into an 
international research project. The 
application and reporting formalism 
showed to be efficient and relatively 
simple to use compared to other 
international funding instruments. 

The opto - mechanical set up of the MIRPS instrument 



 
    

 

A kick off meeting was arranged where 
the work packages were discussed in 
detail. At UAR market searches for 
infrared - radiation sources, optical 
components (lenses, mirrors) and 
possible measures lowering the 
influence of varying environmental 
conditions (C02, water vapour, dust, 
etc.) were done. Optical simulation 
software was used to evaluate the 
infrared radiation collection efficiency of 
different mirror assemblies and mid – 
infrared (MIR) radiation sources. 
Detailed system design was started and 
is still in progress. At ICT together with 
the automotive industry a representative 
set of black plastic samples including 
different materials and surface coatings 
was defined. Experiments with optical 
arrangements were performed with 
varying positions (distances, angles) of 
radiation source, illuminating lens and 
collecting lens. The application of 
cassegrain optics, winston cones and 
different positions of reference standard 
were tested. Using the best setup MIR – 
reflection spectra of the samples were 
taken on laboratory scale. Software 
algorithms reducing the influences of 
water absorptions on measurements 
were developed and tested. 

ICT holds a lot of experience in the fields of plastics recycling and methods for pretreatment 
and sorting. Experience at ICT has proven MIR spectroscopy to be the best method to identify 
black plastic species, however today's MIR spectrometers are too slow and too sensitive to 
external influences for being cost effectively used in such applications. New MIR technology 
developed at UAR has the potential to overcome these deficiencies. UAR and ICT are planning a 
long term R&D partnership with the intention of realising new, so far infeasible, industrial 
applications in different fields based on the new IR technology. Main points of cooperation will 
be chemo-metric data treatment and evaluation and infrared optics. The public dimension of 
the recycling topic enables publishing of the results in mass media (e.g. newspapers, radio). 
Additionally the results will be presented in adequate seminars at international conferences and 

fairs. 

Recan GmbH is a German SME active in the business of plastics recycling. The company is 
manufacturing different products from recycling material. Up to now only thermoplastic 
materials can be used as raw material. Main interest of the company on the MIRPS – project is 
that with the developed technology also technical plastics materials used in cars could be used 
as raw material for miscellaneous products. These materials are in the high price range so 
precise sorting will lead to high-grade recyclate and thus to high-grade products with increased 

added value for Recan. 
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