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I am interested in the strength of the recycled plastics and to know if it will be possible 
to use in packaging for our heavy products?  
Swedish Plastic Recycling: The materials that we can sort to mono-streams (e.g., HDPE, 
PP) are of a very good quality after recycling. Depending on your needs, the materials can 
also be compounded with additives/fillers to improve the strength even further.   
  
I många plaster finns fortfarande en del mindre hälsosamma tillsatser, som till 
exempel ftalater. När dessa hamnar i återvinningen, hur säkerställer man att den typen 
av ämnen inte hamnar i förpackningar av återvunnet material som till exempel 
livsmedelsförpackningar eller någon annanstans där man absolut inte vill ha dem? Att 
helt enkelt förbjuda alla plasttillsatser som inte är lämpliga i livsmedelsförpackningar 
är svårt misstänker jag.  
Swedish Plastic Recycling: We cannot guarantee that substances, like phthalates, not are 
within the materials that we sort for recycling. The plastic materials that we predominately 
receive are coming from the plastic packaging industry, and these are often not containing 
many of the substances of concern when it comes to health and environmental safety. Risk 
assessments and trace analyses are often made by the recyclers to provide the safety 
datasheets needed for the end users.   
  
Very interesting that PP labels could be recycled in the future. What needs to be done 
for this to be feasible?  
Swedish Plastic Recycling: The investments that we are currently doing will be in sorting of 
materials before recycling. This means that for PP-films, they need to be loose (not 
connected or glued to other objects). If the label is detached from the other packaging it will 
be possible to sort, as long as the design allows it (e.g. not to dark colors or other surfaces 
that are non-sortable by NIR). If the PP label is still attached to another packaging item (e.g. 
bottle or pot) it is depending on what will happen in the recycling processes. The processes 
vary a lot depending on what the packaging material is.   
  
Is there a problem to mix OPP with PP in terms of recyclability?  
GRAF: There is no Problem when mixing OPP and PP in terms of recycling. When the 
material is melted and compounded into granules the orientation of the OPP is lost and it no 
difference be found between OPP and PP anymore  
  
If we would use a Bio PP instead of fossil PP, do we have enough raw biomaterial to 
replace the fossil material? Is it the same way to recycling, even in regards of printed 
colors etc.?   
Borealis: According to our definition of Bio PP the feedstock for the production is propylene 
from renewable sources, which are available to a large amount and can cover in future a 
significant share of the feedstock. Nevertheless, it is important that we are not focusing on 
only one source, therefore in future also other feedstock types like chemical recycling and 
feedstock from carbon capturing will play important roles. Independent from the feedstock 
source it will be polypropylene (or polyethylene) which is produced, providing the same 
properties and performance in processing, conversion, and recycling.  
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Where do the life cycle of the PCR material start? We get a bigger climate impact when 
calculating on PCR material than for example PIR materials, as it is less machinery 
involved in cleaning/processing PIR. How do we show our customers the positive 
effect of climate impact when using PCR?  
Swedish Plastic Recycling: It typically starts at the collection and includes all transports, 
sorting and recycling processes as well as handling the process rejects. PCR compared to 
PIR needs more advanced sorting and recycling processes and generates larger volumes of 
rejects, which are the reasons to the higher CO2 footprint. However, if you expand the 
boundaries for the LCA and look on the steps before PIR is being recycled the actual 
footprint of the PIR is not really that good the current LCA standards shows. The material in 
PIR did not have any previous use and is only production scrap or other waste generated 
without a real use. If you have two products (A and B). A is being produced from virgin 
material with a lot of production scrap of virgin material. Product B is being made from this 
scrap (PIR). To produce A and B you need to produce virgin plastics to fulfil the need of both 
products. However, if instead product B was made from PCR after a lifecycle as product A 
you will replace the virgin material needed for product B in the first place. From a resource 
and a bigger perspective on greenhouse gases than the current LCA's for PIR, the PCR 
would be a better option if the production of product A can be made more effective (reducing 
the scrap or other material flows that generate PIR).   
  
What are the rules on waste separation and recycling of paper, industrial and home 
compostable, PP and HDPE materials (flexibles). Are there min. sizes that the material 
needs to be, to have it recycled?  
FTI: We recommend both consumers and industries to sort all packaging.   
  
Vad är bästa ersättaren för plast för produkter som till exempel gummiringar som 
torkar? Plantplast (nedbrytbar plast) är ett problem för återvinningen - men vilka 
alternativ är alternativ som fungerar för både återvinningen och miljö. Komposterbara 
påsar, hur bra är det?  
Swedish Plastic Recycling: Compostable plastics are not a good option in Sweden as we 
do not have the industrial infrastructure to handle these materials. To make the material 
recyclable is a better way of making sure that the material has a low climate impact at the 
end of the first use cycle. Monomaterials with a barrier layer is probably what your specific 
application will need, and the new PP film sorting stream that we are currently building in 
Motala will give you many more options than what was previously the case in Sweden. We 
recommend you talk to the film suppliers if they can deliver a suitable PP-film with a barrier 
within for your application. In some cases, they can also deliver PP film together with a bio 
content certificate. This is a drop in solution where the bio-PP behaves the same as PP from 
fossil resources. 
 
I would like to hear more about how synchronized Europe is today when it comes to 
recyclability of PP. We are looking into the possibility of shifting from a multi-material 
packaging to a packaging consisting only of PP layers, which would increase the 
recyclability in Sweden. But we want to know whether this action will be valued (in 
terms of recyclability) on other markets in Europe and whether FTI has a cross-border 
dialogue on this topic. Also, the situation in the US would be interesting to hear 
about.  
Recyclass: Today there are several discrepancies in the European Countries in terms of 
waste management. However, PP rigids is quite widely collected sorted and recycled; while 
PP flexible is often not collected (because of not designed for recycling and lower quantity 
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respect to PE flexibles), and if collected is sorted with multilayer flexibles in a Mix Polyolefin 
Stream (MPO) that is recycled in thick injection molding applications (f.e. benches – not a 
circular pathway). All packaging must be collected all across Europe by 2025 and by 2025 
50% of plastic packaging must be recycled in each European Country. These legislative 
targets will push the EPR schemes to improve the waste management schemes quickly in 
the next 3 years, meaning that PP films will become widely sorted and recycled. The 
European Commission is currently revising the PPWD to reinforce design for recycling 
guidelines standardization. CEN CENELEC are working on new set of standards for design 
and testing. US is moving forward on the circularity with a different velocity. RecyClass is 
collaborating with APR (Associations of Plastics Recyclers in US) to align as much as 
possible testing protocols and guidelines.  
  
If not covered by the speakers, it's important to know:  
- Can coex PP/EVOH/PP be recycled?  
- Any advice on choice of lamination adhesive (solvent, solvent free or other criteria)?  
-Any advice on printing inks?  
Recyclass: This are 3 grey area RecyClass is working on by carrying out multiple test 
campaigns.   
  
Yes, PP/EVOH/PP can be recycled (limited compatibility) if the EVOH concentration by 
weight in the flexible packaging will remain lower than 5% and if EVOH is coupled to PP 
layers with PP-tie layers grafted with maleic anhydride (MAH).   
  
On the laminating adhesives, RecyClass has a working group studying the compatibility of 
LA with recycling (PE and PP flexibles). At this stage, there is not a clear correlation that 
solvent free performs better than solvent based, as well as no clear evidence that aliphatic 
isocyanates perform better than aromatic ones. Overall, the amount of the laminating 
adhesive seems to be an important parameter: up to 2-3%wt in the total flexible structure 
there are no or negligible effect on the recycling process and on the quality of the recyclate. 
For concentration close to 3 or higher we have evidence of not negligible issue with both 
process (filter build up, extrusion pressure increase) and recyclate and its use in new 
applications (yellowish, haze, gels and specks).  
If the laminated film is also provided with EVOH the quality of the recyclate become very low 
at low LA and EVOH concentration.   
RecyClass will update the guidelines for PE and PP flexible by the end of 2022, reporting the 
most advanced fact-based recommendation in terms of design for recycling.  
  
On printing inks, tests are ongoing. RecyClass would shift from printing coverage to printing 
amount in the guidelines and at the same time detail recommendation on the use of inks. We 
have observed, like other projects, that nitrocellulose binders (NC) have a strong negative 
impact on recycling (recyclate turn black, has a strong smell, and present a high number of 
gels and speck when processed). PU binders are the most thermostable solution on the 
market today. We are testing different concentrations, when coupled with different 
pigments.   
Also, in this case we expect to have an update of the RecyClass guidelines by the end of 
2022.   
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How do you handle potential PFAS in the material and recycling process?  
GRAF: Our materials are regularly tested for harmful substances to ensure the safety of the 
materials. But there is no special emphasis on PFAS.  
  
Hestra exports gloves worldwide and today we use polybags for individual packaging 
for gloves. Gloves need protections from dust when stored in warehouse 
environment, and often cartoons of gloves are shipped to retailers and then repacked, 
hence the individual packaging. We are now looking to switch to a thinner recycled, 
recyclable LDPE plastic polybag as a replacement. Talked to Hestra USA and USA are 
not fans of plastic at all, they prefer paper, because there is not much recycling for 
plastic. What would be our best option?  
FTI: The systems for collection and recycling of packaging differs between different countries 
which is important to think about when choosing packaging for different markets. FTI always 
recommend packaging that can be recycled. An LDPE packaging that is made according to 
the criteria for recyclability in the manual for plastic packaging would be a recyclable choice 
and that would be the case with a paper packaging made of only paper.   
  
With often poor local infrastructure to support the recycling of many consumer 
plastics (especially films or hard plastics), what can be the easy solution for the 
average consumer?  
FTI: We think that FTI has an excellent collection system here in Sweden. Packaging will not 
be recycled in a country that does not provide collection infrastructure. An important question 
for every country’s authority.   
  
How could the Nordics collaborate more regarding plastic? To ensure together that all 
flexibles are collected and recycled to their maximal potential and reused into 
products and packaging, even food grade?  
Swedish Plastic Recycling: We do have contact with our Nordic colleagues and are 
already cooperating to some extent. This is especially true when it comes to sharing 
experiences of different solutions. There are many ongoing improvement projects in each 
country and we try to share the success stories as much as possible.   
  
What are the problems, drawbacks and shortcomings that need to be addressed?  
Swedish Plastic Recycling: The major focus areas for us are collection rates, design for 
recycling and investments in the necessary sorting and recycling infrastructure for the plastic 
packaging. All this you can see more about in the recorded presentations that are available 
on FTI YouTube channel.   
  
Using recycled material in new consumer products.   
Swedish Plastic Recycling: For some of the matured recycling processes (e.g. for PET 
bottles, HDPE and PP-rigids) this is possible today. There are some limitations that 
mechanically recycled plastics are not food approved (except for some advanced PET 
recycling processes). For PP film the need of further development in recycling processes is 
probably needed before we will see PCR from PP-film in consumer products. Follow our and 
our partners work because a lot is happening in this field right now.   
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What will be tomorrows recycled-pp-based application (material) in large industrial 
scale?  
GRAF: Out of the PP film (2D) industry should be able to produce 3D parts like sheets or 
containers with a lifetime of 50 years.  
Borealis: There are several applications in the non-food contact area such as flexible 
applications like label film, furniture decoration film, non-food pouch packaging. The 
advantage of PP flexible feedstock is, that there are also many opportunities in rigid 
applications like non-food contact transport packaging.  
 
Timed locational capacity, Output target industry ...  
Swedish Plastic Recycling: The new sorting plant in Motala will be operational in summer 
2023 if things go according to the plan. We are targeting ten mono-material fractions that can 
be mechanically recycled to provide a circular material flow. We will also have two new 
plastic mixes which we will have continued development around, for example in chemical 
recycling to even be able to provide recycled material with virgin-like characteristics.    
  
How can we design packaging solutions for optimal recycling? What are the most 
important factors that determines the possibility for circularity?  
Recyclass: Two criteria:    
1. Have more than 95% or 90% by weight of one polymer in the packaging. The higher its 
concentration, the higher the chance to generate high quality recycled plastic.   
2. Have the residuals 5 or 10% by weight fully or limited compatible with recycling 
(compatibility levels with recycling are available in the RecyClass design for recycling 
guidelines).   
 
You can use for free the RecyClass Tool to self-assess plastic packaging for recyclability and 
learn more about how a design choose can impact the recyclability.  
  
Chemical recycling will that be made /cover in Motala?  
Swedish Plastic Recycling: The chemical recycling development will be done together with 
our partner Borealis in Stenungsund. The investments that we are doing in Motala is for the 
sorting capacity needed to provide a waste stream that is suitable in the chemical recycling 
process. It will take some years before chemical recycling will be implemented in industrial 
scale.  
  
* Food Approved Recycled plastics  
* Competitive prices  
Swedish Plastic Recycling: Mechanical recycling into food-grade approved materials is 
today only possible for pure PET-streams (e.g. some bottle streams). Within a couple of 
years, we also hope this will be possible for PET trays and other polymers.   
Now the prices for recycled materials are increasing due to a high demand and a low 
availability. The higher prices today are driving a lot of new investments in new capacity for 
collection, sorting and recycling in Europe. This will hopefully increase the availability of high-
quality recycled material in the future.   
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Does Svensk Plaståtervinning currently sort PP flexible packaging into "mixed films" 
stream or into "reject" stream? How many tons of PP flexible packaging are placed on 
the Swedish market each year? Is it economically feasible to create a special sorting 
stream for PP flexible packaging? Are there any initiatives or plans to chemically 
recycle PP flexible packaging in Sweden?  
Swedish Plastic Recycling: Currently PP film ends in our sorting rejects that goes to 
energy recovery within Sweden.   
  
The annual volume of PP film released on the Swedish market is unknown since there are no 
reporting requirements for this from the producers. However, we can see in our analyses on 
the collected plastic packaging volume that PP film is present in significant volumes which 
makes it economically feasible but also necessary from a sustainability perspective.  
  
The plan is to sort the PP-film as a mono-material for mechanical recycling. We will also 
have a mixed plastic stream in the future where materials that were not of good enough 
quality for mechanical recycling may be sorted. This stream may be suitable for chemical 
recycling, but further trials and development work is needed.   
  
How can we make both consumers and the other stakeholders in the chain (supply 
chain, stores etc.) sort and send more off to recycle? The ratio is still low in Sweden 
looking beyond consumers.   
FTI: Both we and the producers have an obligation to inform the consumers how to handle 
the packaging after it has been emptied. FTI has recently launched their collaboration with 
the Bower consumer app. A tool to enhance collection.   
  
Market demands for recycled polyolefins.  
Swedish Plastic Recycling: The market demand is high and increasing for high quality 
recycled polyolefins.   
  
Is the industry exploring digital tools like blockchain for digital traceability?  
Swedish Plastic Recycling: We are working a lot on traceability of the materials that we are 
responsible for and only work together we EU certified recyclers. At the moment we are not 
using digital traceability, and it is not a requirement for the current traceability program we 
have.   
 
Hur jobbar vi för att kunna återvinna mer plast, exempelvis all svart plast som samlas 
in. Hur stor är okunskapen bland producenterna?  
Swedish Plastic Recycling: We are doing a lot of work on design for recycling where we 
cooperate with the producers that are affiliated with FTI. This includes the packaging manual 
that we update regularly, study visits, a test lab and a lot of workshops and seminars. Black 
plastics are unfortunately not a material that the recyclers of plastic packaging want in the 
incoming material since it will make a large impact on the color of the recyclate which has a 
big negative impact on the recyclate value.   
  
Site zero: Is this only for Consumer packaging or also industrial packaging?  
Swedish Plastic Recycling: Site Zero is adopted for consumer packaging.   
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I think it would be interesting to know what is done to make all municipalities ship 
their plastic for material recycling. Different municipalities separate packages and 
LDPE in different fractions, where they most likely send the LDPE (colored) to 
incineration instead of material recycling to not "give away" the resource giving heat. 
What do you think about that?  
FTI: There are new legislation proposed in Sweden due to commercial packaging which can 
end up at municipalities today. In the proposal municipalities will have to hand over collected 
packaging material to a Producers responsibilities organization (PRO).   
  
Do protective varnishes affect the recycled content in the same way as inks?   
Recyclass: Yes, it does. In RecyClass we are always checking the amount and the 
chemistry of both inks and varnish (lacquer) when assessing a packaging for recyclability.   
  
How common is NC inks?  
Maag: Globally, Nitro-Cellulose is the most frequently used ink system in flexible packaging. 
But I am convinced it is not a major challenge to switch around – no matter if Flexo printing 
or rotogravure; maybe a little bit more expensive.  
Please keep in mind that also the adhesives (for laminating) must not be both scorching and 
gassing.  
Recyclass: NC inks are quite common in flexible, in particular because from a marketing 
point of view are the best choose for surface printing where the only option are water based 
inks. PU based inks are quite common and used by the flexible industry and many 
companies already replace NC with PU based inks. PU based works very well for reverse 
printing.   
  
Why is film more difficult to recycle than ridged packaging?  
GRAF: With film you have a lot higher surface to weight ratio. On the surface you have 
contaminations, inks and adhesives which all disrupt the recycling process. Two examples: 
1. The sorting of printed films is not as efficient, because the print interferes with the 
detection of the polymer which leads to less clean fractions.  
2. Inks and adhesives often char when processed at high temperatures which lead to dark 
polymer granules. Which than limit the use to black products.   
If you would have a clear PP film without any inks and adhesives, it would be easier. Then 
the only problem would be the washing and drying of the material as well as the handling 
(automatically moving a film is more difficult than a rigid piece). But for those problems 
solutions are existent.   
Borealis: Today the biggest challenge is that flexible packaging is not properly collected and 
sorted across Europe, another big challenge is the combination of different materials, making 
specifically consumer flexible packaging hard or impossible to recycle. Here Design for 
Recycling plays an important role.  
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How do you handle packages containing PFAS in the recycling process. How much of 
the PP-plastic contains PFAS and what do the industry do to prevent adding PFAS 
into the material?  
GRAF: The EU is regulating the use of PFAS with additional regulations being expected in 
2023. Further our materials are regularly tested for harmful substances to ensure the safety 
of the materials. But no data is available to us how many materials contain PFAS.  
Borealis: According to our knowledge PFAS is mainly used in paper-based packaging which 
can be eliminated in the PP waste stream by an efficient sorting process but ideally by 
following Design for Recycling guidelines and avoid paper/plastic combinations. As such 
PFAS is not used, needed, or added to PP.  
  
You are talking about PP but does the same go for PE?  
Swedish Plastic Recycling: In our current facility we can already sort LDPE and send it for 
film-to-film recycling. The design guidelines on LDPE packaging are like those for PP film. 
You can download our manual for free on the FTI website for more details on LDPE 
packaging.   
  
How much EVOH is ok in PP-film? Up to 30%?  
Recyclass: Up to 5% EVOH in a PP/EVOH/PP films is compatible with PP films recycling. 
Higher EVOH concentration induces yellowish and affects some of the recyclate tensile 
properties. Please ensure that the structure is provided with tie layers grafted with maleic 
anhydride (MAH) when using EVOH in a barrier film.  
   
Can you explain again, what does the % in the recyclability certification stand for?  
Recyclass: The % reported in the recyclability rate certification is the amount of recyclable 
and valuable plastic in the packaging. The % not only represents the amount of plastic 
theoretically recyclable but also take in consideration the contaminants present in the 
packaging (not separable by the sorting and recycling process) ending (contaminating) the 
recycled plastic. More information is available in the Recyclability Methodology available on 
RecyClass website.  
  
If we can choose a PE or PP laminate for a product. Which would you prefer from a 
recycling perspective?  
Swedish Plastic Recycling: Since we can already recycle LDPE effectively today, we 
recommend you choose this alternative if it is possible. PP films can provide additional 
packaging functions that LDPE cannot, so if it is the only option for you this is a good solution 
that will be recyclable in the future when Site Zero is operational.   
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