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Written submission from Binn Group following Waste Evidence Session on 20 
June 2017 

Project Beacon  

Advanced Plastic Reprocessing Facilities (APRFs) – A New Circular Economy 
Development for Plastics Recycling 

1. Overview  

Mixed small and large dense rigid post consumer plastics from domestic, commercial 
and industrial sources remain an ongoing component of landfill and incinerator flows 
across the global economy. This represents a significant loss of material value and a 
missed opportunity for circular economy development. Where collected or separated 
from mixed waste, as mixed polymer materials, these mixed commodities exhibit 
significant price volatility due to the lack of up-cycling infrastructure to convert waste 
materials to manufacturing ready recycled polymers.  In addition there are 
substantial quantities of polymer-based wastes that are not recyclable for various 
reasons. Regaining value from these latter materials by means other than 
incineration has been an ongoing challenge. Furthermore the mismanagement of 
plastic wastes is now a well-recognized global environmental issue, particularly for 
the marine system. The challenges are global and the solutions need to have global 
applicability.  

The Plastic Reprocessing Facility (PRF) concept has been designed to address 
these issues. The PRF is an integrated, interactive and cooperative multi-technology 
system for the decentralized, regional processing of mixed post consumer plastic 
waste streams with the objective of up-cycling recovered plastics to the highest 
possible point in the value chain. This includes flaked, pelletised and granulated raw 
materials and includes manufacturing to new products using some of the recovered 
polymer streams. The concept includes the conversion of non-recyclable plastics to 
other feedstock based value products, including new plastic feedstock, chemical 
feedstock or liquid fuels.  The PRF concept has the potential to include other 
emerging technologies to address further problem areas of plastic recycling such as 
expanded polystyrene recycling and the conversion of coloured PET to clear PET via 
advanced magnetic material monomer recycling technologies.  

The initial PRF concept demonstrator (Project Beacon) will be based at the Binn Eco 
Park on the east coast of Scotland.  

2. Creating a Circular Economy with Plastics 

The initial PRF concept business model will focus on the separation of mixed post 
consumer plastics (using both Infra-red, optical recognition and density separation 
technologies) into major polymer groups including PE, PP, PS, PET, PVC, PC et al. 
These groups can then be converted into manufacturing ready regrind (flake, 
granules, pellets) with some of these materials being used within the facility to 
manufacture new products. This opportunity for the direct manufacturing to new 
products within the same company, closing the loop from low value mixed materials 
to high value products, offers significant price advantages from a strong internally 
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controlled recycled material supply chain.  This right through approach overcomes a 
number of the structural weaknesses of the current UK recycled plastics sector.  

3. The PRF Concept 

Several new clean technologies have been identified, developed and brought 
together as the technology basis for this novel APRF concept. 

These include the following:  

 Pi Plastics Recycling Ltd - EcoideaM Ltd: PlasSort2000: A new infra-red 
optical sorting process for the separation of large dense mixed rigid industrial 
plastic materials. 

 Impact Solution Ltd: BOSS: Baffled oscillation separation system for the 
separation of non optically sortable plastics (e.g. black plastics) and other 
shredded mixed Polyethylene and Polypropylene materials. 

 Recycling Technology Ltd: RT7000: A pyrolysis based conversion technology 
for the management of non-recyclable plastics generating a flexible range of 
output options including naptha for the generation of new plastics, chemical 
feedstock with a range of potential outputs or liquid fuels.  

 An up-cycling centre including  washing, shredding, granulating, drying and 
bagging 

 Polymer to product systems for the direct conversion of certain recovered 
polymers to products. This is a later stage development of the APRF concept.  

Two further technologies are currently under review as potential future options for 
inclusion in the PRF:  

  Alchemy Ltd: SureSort: A new optical recognition system for the separation 
of lightweight rigid domestic and commercial plastics 

 Ioniqa Ltd: Smart Magnetic Fluids as an effective catalyst to de-polymerize 
coloured PET into colourless PET monomers (BHET). 

This decentralised APRF system will be scalable in terms of input volumes with a 
minimum scale in the region of  15,000 - 20,000 of material processed per annum. 

There are various potential business models that could be developed for the 
operation of an APRF. However, in this first instance the APRF demonstrator will 
function as at least two and possibly more co-located but separate companies.  

The development of the APRF concept at the Binn Eco Park will be aided by the 
development of the Circular Economy Centre on Plastics (CECOPs) to be 
established at Stirling University. This will support the evolution of a circular 
economy business model for plastics with development partners as follows: 

 Project Beacon Partners 
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 Zero Waste Scotland 

 Centre for Sustainable Practice and Living at Stirling University 

 Stirling University Business School 

 Napier University Polymer Technology Unit 

 Impact Solutions Ltd 

 McLaren Plastics Ltd  

 EcoTechnic (Clean Technology in Tayside) 

 


