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Pack-Coat (MOT 2) 

1. Context and fit with the MOONSHOT initiative 
In terms of packaging material recycling, monomaterial rigid bottles, cups and containers, usually made 
of petrochemical polymers, are currently the most separately collected and recycled packaging, with 
value chains and final products established on the market. In a context where the plastics from post-
consumer (PC) waste are sorted by separating the PET bottles and the PP/PE rigid container fraction, 
high barrier packages with a multi-layered structure (extension shelf life of packaged foods) represent 
an issue. Mixed plastics that can represent as much as 40% of the total PC plastic. Usually multi-layered 
packages, present in this fraction, go to incineration (with energy valorisation) and landfill. Different 
combinations of laminated or coextruded polymers layers like PET, PE, PP, but also barriers made of 
aluminium foil, oriented PA, metallised PET, physical vapour deposited silicon oxide SiOx or aluminium 
oxide AlOx on PET, EVOH, as well as in some cases paper layers, and inks, tie layers and adhesives as 
needed for printing, co-extrusion, lamination are included in this fraction.  
The objective of Pack-Coat is the development of a new generation multi-layered material which is 
easily recyclable. Pack-Coat will develop new innovative coatings and tie layers to simplify the 
currently used multi-layered, multi-material packaging systems, while maintaining their functional 
properties. The new multi-layered materials will allow easy separation enabling the individual layers 
to be recycled in a next step. The latter is not part of Pack-Coat but will be investigated in a follow-up 
project.  
Contribution of Pack-Coat to the KPIs of MOT2: 
KPI-1&2: By developing new coating systems and evaluating solvolysis process for their separation 
capability, Pack-Coat will enable easy separation of plastic layers in packaging materials and therefore 
an easy recycling of the different materials, which will contribute substantially to the ambition of 
transforming 75% of all polyolefin-type plastics and 80% of all heteropolymer-type plastics at the end 
of their cycle of use into building blocks for new products, by 2040. 
KPI-3: Pack-coat aims at making complex multi-layered packaging easily recyclable by 1) applying design 
for recycling and 2) looking into separation technologies. 
KPI-4&5: Due to development of new coating systems, a huge amount of end-of-life (EoL) packaging 
that is not recyclable and ends up in incineration or landfill at present, will become recyclable. This will 
result in an increased use of secondary raw materials for plastic packaging and therefore a significant 
reduction in CO2 emissions as less virgin material has to be produced. One of the key benefits of recycling 
plastics is the reduction of the requirement of polymerisation. Depending on the type of polymer, the 
processing energy of polymers ranges from 27 MJ/kg (PE) to 53 MJ/kg (PET). The ecologic benefit of 
recycling results from the savings of processing energy minus the energy used to collect, transport, 
separate and reprocess the plastic1. Moving from incineration to recycling reduces the emission of 
greenhouse gases by 1,2 kg of CO2-eq per kg of plastic packaging waste (no incineration leads to an 
avoided emission of 1,1 kg CO2-eq.; recycling processes itself have a CO2 emission of 0,9 kg CO2-eq. and 
avoided virgin material has an avoided emission of 1 kg CO2-eq2). Taken into account that in Europe a 
total of about 1,6 Mt/year of multi-layered films are distributed, Pack-Coat can therefore assist in 
obtaining the proposed goals of reducing the CO2 emissions with around 1 million ton of CO2-eq/year. 

2. Goals 
The long-term overall goal is to simplify existing multi-layered, multi-material packaging systems in 
order to increase their recyclability, while preserving their functional properties (shelf life, quality 
preservation, abrasion resistance,…). This topic will be approached from two different angles, being the 
evaluation and development of new coating systems, but also the recycling potential once the material 
becomes end-of-life (EoL). 
New innovative coating systems will be developed, maintaining barrier and other functional properties 
and will be compared with already applied technologies (AlOx and SiOx) (M12). Specific formulations of 
adhesives and primers will be evaluated that can be thermally or chemically triggered for debonding on 

 
1 Recycling of Polymer-Based Multilayer Packaging: A Review, Katharina Kaiser, Markus Schmid, Martin Schlummer 
2 The circular economy as a key instrument for reducing climate chance, CE Delft, 2016 
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demand (M15). Alternatively, protein coatings are considered as they are removable and serve several 
functions. They can be applied to improve barrier properties of packaging materials or they can be used 
as adhesive to allow lamination of two dissimilar materials3. Protein layers will be fine-tuned to allow 
the metallized layer removal at EoL. All the developed structures will support recyclability. 
Multi-layered systems will be re-designed to enable easy recycling, while solvolysis systems will be 
evaluated for their layer separation capability (M18). In this context, ‘Recycoat’4 can be mentioned, 
wherein e.g. green solvents were identified that enable the separation of some multi-layered textile and 
plastic materials that are on the market, at room temperature and for some even within minutes time 
range. However, it became clear that a more knowledge-based strategy is needed to use the full 
potential of separation technologies. The obtained knowledge and promising results can be used as 
input for future developments in the current project where 1) more dedicated research will be done 
based on known chemistry of the layers of existing packaging products 2) to maximize the success of 
separation by using the concept of design4recycling for the multi-layered, multi-material systems and 
allowing better solvent selection using e.g. Hanssen Solubility Parameter method. 

3. Partners & description of tasks 

Centexbel Centexbel – Research Group PCPR: expertise both in recycling as well in (re)processing 
of polymers into a variety of textiles and plastic products or intermediates. A multilayer 
extrusion line is available to produce the new designed multi-layered structures. 
Centexbel – Research Group TF&SM: expertise in development of coating formulations 
and their application with the various available coating techniques; in solvolysis and use 
of alternative green and ecological solvents as well as on the use of biobased additives. 

UHasselt UHasselt – Research Group Packaging Technology Center (PTC): has a wide expertise in 
physical/mechanical & rheological characterisation (with focus on barrier properties) of 
(bio)materials and packaging concepts. 
UHasselt – Functional Materials Engineering (FME): has experience in printing and 
coating technology to deposit a variety of functional materials.  

Pack4Food Pack4Food is a collaboration platform between industrial stakeholders in food 
packaging and research institutes with broad expertise in food packaging. Recent focus 
is on recycling as part of the food packaging chain and its consequences towards food 
quality and safety and towards environmental impact (cf. COOCK-project CIRCOPACK).  

The project consortium combines unique and complementary competences in material 
characterization, functionalisation and coating, material properties, thermomechanical polymer 
recycling and processing techniques. Both UHasselt and Centexbel will focus on the examination of 
alternative coatings based on e.g. spraying techniques and extrusion-based coatings. Based on the built 
expertise regarding delamination and recycling, Centexbel will take the lead in this part. For the 
determination of the end product and legal requirements, Pack4Food (in collaboration with Flanders’ 
FOOD) will deliver the necessary assistance. The existing scientific knowledge and knowledge of the 
sector of the partners will fasten the step towards industrial relevant, industry-based case studies. 

4. Project type, budget estimation, duration, MOONSHOT research trajectory (MOT) 
Project type sprint cSBO 

Budget estimation sprint cSBO: 700 kEUR  

Duration 1.5 year 

MOT MOT2: Circularity of carbon in materials  

 
5. Valorisation potential 

Building on the previously described advances Pack-Coat provides high market prospects in recycling 
flexible packaging that are currently landfilled or incinerated. Indeed, those are broad and growing 
sectors with common deficient EoL solutions and could therefore leverage a significant market impact. 

 
3 Coltelli (2016). SoA in development and properties of protein-based films and coatings and their applicability to cellulose based products: 

an extensive review. Coatings 6,1 

4 Recycoat-Recycling of coated materials; HBC.2017.0686; supported by Catalisti 
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Europe highly depends on fossil derived plastics and consumes in the range of 50 Million tonnes per 
year, but only 32% of the resulting waste is currently recycled5 and a larger share is incinerated or 
landfilled. Mixed plastics can represent as much as 40% of the total post-consumer plastic6. Flexible 
packaging represents ca. 43% of the plastic packaging market7. Multi-layered packaging makes up about 
14% of all flexible packaging films (corresponding to 1.610 kton film/year) and 12% of the rigid 
packaging. Belgium, and Flanders more in particular, is a leading nation in plastics production and 
plastics processing. The Belgian plastic sector represents a turn-over of almost 8 billion euros and an 
employment of 21.000 people. Around 400 companies are active in the polymer processing industry 
and moreover, our region has recently built up considerable knowledge on the recycling of a wide range 
of plastic materials. Within Europe, Flanders is therefore ideally placed (both in terms of knowhow and 
logistics) to lead the transition to a circular plastics economy. 

 
5 Plastics – the Facts 2019 An analysis of European plastics production, demand and waste data 
6 Coltelli M.B., Aglietto M., Riutilizzo dei materiali polimeri, Edizioni Nuova Cultura, 2015 
7 https://www.all4pack.com/content/location/136757, Global Flexible Plastic Packaging Market 2019-2023, 

www.researchandmarkets.com/reports/4771760/plastic-packaging-market-growth-trends-and#rela1-362133, 
http://www.smitherspira.com/resources/2016/february/global-packaging-material-outlooks  

https://www.all4pack.com/content/location/136757
http://www.researchandmarkets.com/reports/4771760/plastic-packaging-market-growth-trends-and#rela1-362133
http://www.smitherspira.com/resources/2016/february/global-packaging-material-outlooks

