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1. Introduction  
The main objective of MoeBIOS is to demonstrate novel recycling processes for bioplastics (BPs) to 
generate high value-added products. To achieve it, the first step is to define the current situation of 
bioplastics just to establish a starting point. The presence of bioplastics has been studied in different 
value chains that have been previously identified: packaging, textile and agriculture.  

This deliverable D1.3, titled “Specifications of waste streams”, is developed in M11 and describes 
the composition of the waste streams considered in each value chain: packaging, textile and 
agriculture. The difficulties encountered during the search for bioplastics in the various waste 
streams and the solutions proposed to address these problems are also described. In addition, the 
initial specifications for the design and implementation of an automatic bioplastic identification and 
classification system in waste treatment plants across the value chains considered are presented. 
As bioplastics production is expected to grow in the next years (according with D.1.1), this deliverable 
will be updated at the end of the Project in the deliverable D1.4 “Specifications of waste streams 
(final)” in M42. Its purpose is to evaluate again the content of BPs in packaging, textile and agricultural 
waste streams and characterize them, in order to compare the results of both deliverables. This 
deliverable may also include information gathered in WP4 through the expression of interest from 
stakeholders. European Bioplastics and Euro-Funding are developing some ‘call for materials’ 
questionnaires through which they hope to find bioplastics producers as stakeholders of the project. 

2. Current BPs waste streams composition 
In the MoeBIOS project, an optimized automatic sorting method will be developed for 
implementation in waste treatment plants to identify and separately collect bioplastics in each one 
of the selected sectors (packaging, textile and agriculture).  

In waste and residual MSW treatment plants, optical sorters are used to automatically classify 
different types of plastics. Therefore, a new separator can be integrated into these systems to 
specifically classify bioplastics. Consequently, the project focuses on waste containers that include 
residual and packaging fractions, as these treatment plants can more easily adapt to the addition of 
a new automatic sorting line for bioplastics characterization. 

However, before installing a classification system, it is essential to identify the composition of each 
waste stream within the three value chains. Understanding the different types of materials and their 
respective quantities in these waste streams allows for a more efficient design of the sorting system. 
Therefore, the following subsections provide a detailed breakdown of waste stream per value chain.  

2.1. Packaging waste 
Packaging streams are found in both, packaging and mixed waste containers. These fractions are 
transported to sorting facilities where the content of the incoming material is sorted by a 
combination of physical-mechanical or automated separation processes and manual processes to 
separate and recover the different recoverable fractions and prepare them for subsequent recycling 
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in the corresponding facilities depending on the type of material. Therefore, considering the selective 
waste collection containers, the ones that best represent or are expected to contain the highest 
amount of bioplastic packaging waste are the packaging fraction and residual fraction containers. 
These have been identified as the key points of interest for the accurate characterization of bioplastic 
packaging waste streams.  

However, in the organic fraction from separate collection (brown container) there are some 
bioplastics, but these facilities do not include automatic sorting equipment for plastics, only the 
smallest fraction is recovered (<80-100 mm), as it is assumed to contain the highest concentration 
of organic matter. For this reason, the organic fraction has not been included in the characterizations 
conducted for this project, and the bioplastics present in this stream will be treated through 
composting.  In addition, in the case of Montemarta Cónica biowaste treatment plant, the rejection 
streams of these plant will be deposited on the feeding area of the MSW plant, so it will be fed to this 
plant, and if there is any bioplastic, it could be recovered. In other plants located in places where 
brown container is totally implemented, the content of organic matter can be more than 85-90%.  

During MoeBIOS execution, packaging characterizations will be done in Montemarta Cónica waste 
treatment centre, which Aborgase is the manager. In this facility, there are several plants to the 
correct treatment of each waste fraction, as can be seen in Figure 1. The mixed fraction goes to the 
MSW treatment plant, where recyclable plastics and metals are tried to be recovered, the organic 
matter is composted to obtain biostabilized material and the reject is deposited in the landfill.  

On the other hand, the organic fraction from selective collection is screened separately and metals 
are removed, in order to carry out a composting process that generates compost.  

Finally, the packaging fraction is treated in the packaging plant where plastics (PET; HDPE, LDPE, 
MIX), Steel, Aluminium, Paper - Cardboard and Bricks are recovered for recycling.  

 

Figure 1. Montemarta Cónica facility diagram 
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The samples taken for the characterisations of the project were taken from the feed area of the MSW 
and packaging plant respectively.  

The characterizations presented in this section were conducted to quantify the waste stream from 
the containers defined as the target of the project. Two characterizations were performed with a two-
month interval between them.   

The first characterization was an exceptional procedure targeted at initiating data collection for the 
development of the MoeBIOS project. The initial sampling for this characterization was carried out at 
the reception area of the Montemarta Cónica waste treatment centre. At this stage, waste from 
various regions covered by the waste treatment plant was mixed, making the sample representative 
of the overall region but without distinguishing the waste stream for each specific area within the 
plant’s scope. 

The second characterization followed the standard procedure of Montemarta Cónica waste 
treatment centre. Consequently, the waste streams arriving at the waste treatment facility were 
identified and characterized separately. Therefore, the values reported for the second 
characterization represent a weighted sum of the different regions included within the scope of CIT 
Montemarta Cónica (Seville city and the Alcores intermunicipal area). 

All characterisations carried out in Montemarta Cónica facility follow the same protocol. Lorries 
carrying waste from various parts of the city are selected, including the old town, high-income areas, 
medium-income areas and low-income areas. These lorries are unloaded in a separate area to 
ensure traceability. The waste from each area is then divided into four equal parts, with two 
diagonally opposite sections discarded. The remaining two sections are homogenised, after which a 
sample of 280–320 kg is taken from each area and manually separated and classified into the 
following categories: 

- Cardboard and boxes made from this material 
- Paper (printed, packaging, etc.) 
- Bricks (a mixture of paper, plastic and aluminium) 
- Ferrous metals. These are then classified as either packaging or non-packaging materials 
- Non-ferrous metals. These are also classified as packaging or non-packaging 
- Glass (all types and colours) 
- Plastics: Further classified according to the type of plastic, and then into packaging and non-

packaging. Bioplastics are included in this group. 
- Textile products, including synthetic materials 
- Earthenware, porcelain, clay, ash and demolition material 
- Wood, leather and bone 
- Rubber and rubbers 
- Cells and batteries 
- Organic matter (biodegradable animal and vegetable materials) 
- Cellulose 
- Electronic scrap 
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- Drugs. 

All materials are classified and weighed to calculate the proportion of each material in samples 
obtained from different areas of the city, to obtain an overall average for all waste. 

A small sample of organic matter, cardboard, paper, cellulose and brick is then taken for shredding, 
in order to determine the moisture content and calorific power of the characterised samples. 

The plastic fraction found in these two containers was further categorized by plastic type, including 
the identification of bioplastics. 

Table 1 presents the mass percentages of different material types found in the container designated 
for residual waste in both characterizations. Table 2 provides the mass percentages of material types 
found in the container dedicated to packaging waste. Table 3 and Table 4 follow the same distinction 
between residual waste and packaging waste containers, respectively, but further break down the 
mass percentages of the different plastic types characterized, including bioplastics. 

Table 1. Composition of rest fraction container 

 CHARACTERIZATION 1 CHARACTERIZATION 2 

TYPE OF MATERIAL % WEIGHT % WEIGHT 

Cardboard 9.40% 9.80% 

Paper 12.63% 10.62% 

Bricks 0.89% 1.31% 

Ferrous metals 2.32% 1.73% 

Non-ferrous metals 1.39% 1.80% 

Glass 8.07% 4.99% 

Plastics 14.95% 16.27% 

Bioplastics 0.17% 0.25% 

Textile 2.96% 4.22% 

Crockery, soil, ash 2.68% 2.89% 

Wood, leather, bones 2.90% 1.96% 

Rubber 0.75% 0.87% 

Batteries 0.21% 0.03% 

Organic matter 34.36% 35.61% 

Cellulose 5.16% 5.86% 

Electronic scrap 0.41% 0.71% 

Drugs 0.11% 0.08% 
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 CHARACTERIZATION 1 CHARACTERIZATION 2 

TYPE OF MATERIAL % WEIGHT % WEIGHT 

Other 0.81% 0.99% 

TOTAL 100.00% 100.00% 

 

Table 2. Composition of packaging waste fraction 

 CHARACTERIZATION 1 

TYPE OF MATERIAL % WEIGHT 

Cardboard 6.31% 

Paper 3.79% 

Bricks 4.03% 

Ferrous metals 2.49% 

Non-ferrous metals 3.93% 

Glass 3.56% 

Plastics 43.84% 

Bioplastics 0.38% 

Textile 2.63% 

Crockery, soil, ash 3.88% 

Wood, leather, bones 0.29% 

Rubber 0.33% 

Batteries 0.02% 

Organic matter 16.55% 

Cellulose 2.59% 

Electronic scrap 0.18% 

Drugs 0.12% 

Other 5.46% 

TOTAL 100.00% 

 

Table 3. Composition of plastics in the rest fraction container 

 CARACTERIZATION 1 CARACTERIZATION 2 
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TYPE OF PLASTIC %WEIGHT %WEIGHT 

PP 3.47% 3.65% 

PET 3.43% 4.08% 

HDPE 1.11% 0.61% 

LDPE 5.50% 5.91% 

PS 0.79% 1.29% 

PVC 0.38% 0.44% 

Bioplastics 0.17% 0.25% 

Others 0.09% 0.04% 

TOTAL 14.95% 16.27 

 

Table 4. Composition of plastics in the packaging waste fraction 

 CARACTERIZATION 1 

TYPE OF 
PLASTIC %WEIGHT 

PP 7.63% 

PET 17.07% 

HDPE 9.53% 

LDPE 6.58% 

PS 1.56% 

PVC 1.04% 

Bioplastics 0.38% 

Others 0.06% 

TOTAL 43.84% 

 

It is important to highlight that seasonality plays a significant role in the characteristics of a waste 
stream. In other words, the composition of waste streams varies depending on the time of year. For 
instance, during warm seasons such as summer, a decrease in the mass percentage of the organic 
fraction in waste containers is commonly observed. One of the main reasons for this is the higher 
evaporation rate of the intrinsic moisture within this fraction. 

To account for the effect of seasonality in waste stream characterization, periodic characterizations 
conducted at Montemarta Cónica waste treatment centre during warm and cold seasons will serve 
as a comparative reference against the results presented in this report. This will allow for the revision 
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and discussion of values to be included in deliverable D 1.4, "Specifications of Waste Streams 
(Final)." 

The most common biobased packaging currently found in Aborgase’s waste treatment plant consists 
of compostable bags, typically made from starch, along with some wrappers, cutlery, and cups made 
of PLA, as well as certain sugarcane-based packaging. Figure 2 illustrates some of the bags collected 
during the characterization process. 

 

Figure 2. Compostable bags 

In addition to the low quantity of bioplastics found in Aborgase’s MSW and packaging treatment 
plants, there is also a significant challenge in identifying and classifying these materials. Many 
bioplastics are labelled as “bio,” “compostable,” or “biodegradable,” while others fall under 
packaging category 7, which includes "other plastics", a group that also encompasses multi-layer 
packaging. As a result, most bioplastics currently used in packaging are mixed with organic waste, 
making their classification more complex and leading to high contamination levels when separated. 

2.2. Textile waste 
Currently, post-consumer textile waste is collected separately, through roadside dumpsters and 
collection centres. In the territory managed by Alia Servizi Ambientali, textile waste streams are 
sent to companies, mainly located in the Prato area, specialized in manual selection, as can be seen 
in Figure 3. By 2026, it will be operating the Textile Hub, a semi-automatic plant for the selection and 
treatment of textile waste that will use the Fibersort technology, purchased from Valvan, a supplier 
of sorting and baling systems to the textile and recycling industries.  

As can be seen in Figure 4, the Textile Hub will receive 20,000 tons/year of post-consumer textile 
waste from separate collection and 13,000 tons/year of pre-consumer textile waste from the Prato 
Textile District. Those recyclable textiles will undergo a sanitisation process, followed by a manual 
selection process to select reusable textiles. Then, an automatic selection process using the 
Fibersort will produce three different fractions: the first is destined for direct recycling, the second is 
shredded for recycling, and the third is sent to final managers for treatment or landfill disposal. 
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Figure 3. Current process of textile waste classification  

 

 

Figure 4. Textile Hub process 
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To have an initial assessment of the composition of the textiles to be treated at the plant, and to test 
the lines purchased, from the textiles collected separately in the territory, Alia took a sample of about 
500 kg and sent it to Valvan to be analysed with NIR technology. This analysis aimed to provide an 
initial assessment of the composition of textiles and the results are presented in Table 5. 

According to a study conducted by the University of Florence, textiles account for approximately 19% 
of unsorted municipal solid waste. However, when considering both sorted and unsorted waste 
streams, the textile fraction decreases to 9%. 

As shown in Table 5, one key finding of the characterization is the absence of a significant number of 
textile products containing bioplastics in their composition. This indicates that, currently, the use of 
bioplastics within this value chain is minimal. It also highlights the ongoing challenge in accessing 
such materials, which represents a barrier to overcome for further studies on the end-of-life stage of 
products incorporating bioplastics. 

Table 5. Composition of plastics in the textile waste container in ALIA´s territory  

TYPE OF PLASTIC %WEIGHT 

Cotton 45,00% 

Mixed (mainly Cotton) 16,50% 

Polyester 7,00% 

Mixed (mainly Polyester) 7,50% 

Viscose 3,00% 

Mixed (mainly viscose) 1,40% 

Mixed (mainly acrylic) 8,00% 

Mixed (mainly wool) 2,00% 

Mixed (mainly nylon) 6,30% 

Others 3,30% 

Bioplastics - 
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2.3. Agricultural waste 
As already described in deliverable D1.1, NOVIS has developed a questionnaire aimed at gathering 
key information about the use of bioplastics in agriculture. The main objectives of this questionnaire 
are: 

• To identify the primary types of bioplastics used in agricultural practices. 

• To understand the perceived benefits and challenges of BP use from the farmers' perspective. 

• To determine how agricultural BP waste is currently managed, whether it is treated as plastic 
waste, handled by general waste managers, or sent to organic waste facilities, thus supporting 
the future development of appropriate BP recycling processes. 

• To identify farmers willing to supply MoeBIOS with agricultural waste streams containing BP. 
These samples would be essential for testing sorting optimization, pre-treatment processes, and 
industrial-scale recycling, as well as for assessing contamination levels in BP waste. 

To distribute the questionnaire and maximize outreach, EURO FUNDING is currently managing its 
dissemination through MoeBIOS’s social media platforms and website. Despite these efforts, the 
response has so far been limited. To improve participation, NOVIS has provided EURO FUNDING with 
a list of relevant agricultural associations across the European Union, with the goal of directly 
reaching out to their members and increasing the visibility of the initiative. Updates on the results of 
these direct contacts are still pending. 

 

Figure 5. Survey published in MoeBIOS social media to reach agricultural bioplastic waste producers 

To facilitate the search for materials within subtask 4.3.1, 'Co-design through MAA engagement', 
European Bioplastics has created a 'call for materials' questionnaire to identify bioplastic waste 
producers as project stakeholders. The questionnaire has been published online and will be shared 
through various channels to reach as many stakeholders as possible.  
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The aim of these questionnaires is to look for used products made from bioplastics (e.g., post-
industrial or post-consumer) coming from the agricultural sector that fall into one of the three 
following categories for their composition: 

1) materials that are both biobased and biodegradable, for instance, they are made of PLA, PHA, 
PBS, and starch blends (or mixtures of these) OR 

2) biobased materials that are made of PEF; OR 
3) biodegradable materials made of PBAT and PCL. 

Questionnaires have been created for the three value chains studied in the project, and the results 
of this search will be included in Deliverable D1.4. 

3. Definition of target fractions 
Based on the results obtained from the characterization of waste streams, as detailed in section 2, 
"Current BPs Waste Streams Composition," it can be concluded that bioplastics currently represent 
a minor fraction of the materials found in the analyzed waste streams, as well as a small proportion 
of the total plastics identified within these streams. Due to the limited presence of bioplastics and 
the specific physical properties of certain types, it has been determined that considering all types of 
bioplastics for further processing stages would not be feasible.  

To address this issue, as previously discussed in D1.1, "Initial Value Chain and Scenario Definition," 
ITENE proposed organizing several workshops to tackle the problems identified in each value chain 
studied in the MoeBIOS project. These workshops serve as a platform for exchanging information, 
allowing participants to collectively define the study targets for the project. In other words, the 
workshops aim to identify the most relevant bioplastics in the current market, facilitating access to 
study materials and ensuring continuity in the subsequent stages of the project.  

The first workshops were held during the general meeting in Seville in November 2024. MoeBIOS 
partners were organized into three groups, with each group focusing on one of the value chains 
studied in the project. 

  



Improving waste management of biobased plastics and the upcycling in 
packaging, textile and agriculture sectors  

16 / 33 

Figure 6. Workshops held in M6 General Meeting 

After 1st GM in Seville, there were periodic meetings to feed all of the information required per each 
value chain to address the project's material shortage. In the following sections, the development of 
each workshop per value chain is described in detail. 

As a conclusion from these workshops, two key points have been identified for the continued waste 
collection and sorting process carried out by the companies responsible. 

The first point establishes that the most suitable bioplastics for the project are those do not 
biodegrade under the same conditions as the organic fraction and can be treated through recycling 
methods developed in WP2. This determination is based on two distinct practical challenges. The 
first challenge, related to compostability1 arises from the difficulty in sorting compostable 
bioplastics upon arrival at waste treatment plants., The challenges related to sorting compostable 
bioplastics arise when they arrive at waste treatment plants. Due to their biodegradable nature and 
the logistics involved between collection points and treatment facilities, these materials often 
undergo partial degradation and become contaminated with various organic and inorganic 
substances.  

Furthermore, as previously mentioned, organic waste treatment plants currently lack automatic 
sorting equipment for plastic materials. This situation is not expected to change soon, making it 
unlikely that separate waste streams will be established for the treatment of organic waste and 
biodegradable bioplastics, each with its own specific treatment process. The second challenge 
involves the selection of bioplastics suitable for recycling. This was addressed by analyzing various 
types of bioplastics to assess their physical properties and compatibility with recycling processes. 
For example, samples of sugarcane-based bioplastics were examined, and due to their physical 
characteristics, they were found to be incompatible with the recycling methods developed in WP2, 
representing a technical limitation in the treatment of this type of bioplastic. 

Another key aspect is the need to purchase new bioplastics directly from manufacturers and to 
simulate their normal use through contamination processes conducted by waste managers 
(Aborgase, Alia, and Novis). Given the previously mentioned scarcity of bioplastics in waste streams 
and the growing trend in the bioplastics market (as better described in D1.1, "Initial Value Chain and 
Scenario Definition"), a procedure has been proposed to collect bioplastic products directly from 
suppliers and artificially contaminate them. This process aims to replicate a realistic scenario in 
which bioplastics are mixed with various waste materials found in the containers where they are 
disposed of. This artificial contamination process addresses the challenge of limited access to 
bioplastic materials for further practical studies and simulates a possible future scenario. By doing 
so, it enables the development of recycling methods that can effectively address the increasing 
presence of bioplastics in the market. Additionally, it ensures a sufficient supply of samples for 
activities under WP1 – Task 1.2 and WP2. A detailed breakdown of all workshop conclusions, 
categorized by value chains, is presented in the following subsections.  

 
1 Defined in this report as the ability to biodegrade easily and under conditions similar to the degradation of the organic 
fraction. 
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3.1. Packaging waste 
In the first meeting, the partners participating in the packaging workshops, who are listed in Table 6,   
have created a list of the different materials that best fit the recycling methods that will be studied in 
MoeBIOS project. These bioplastics are included in Figure 7.  

 

Table 6. Partners involved in packaging workshops 

COMPANY ROLE 
ABORGASE/EDIFESA Packaging waste collection 
LEITAT Development of BPs classification methods 
ITENE BPs recycling methods development 
IPC Contaminants analysis in BP waste and decontamination methods 
TRANS SABATER Recycling of post-industrial and post-consumer waste 
SARABIA PLASTICS Sustainable packaging design and creation 
AUSOLAN Food contact packaging validation 
EROSKI Recycled packaging testing 
EUROPEAN BIOPLASTICS Integrations of the circular value chain 

 

 

 
Figure 7. Materials identified in packaging value chain 

The next step is to identify the potential suppliers of the different bioplastics to acquire these 
materials directly from producers, since very few bioplastics are currently found in waste streams. 
That’s why a list of the main bioplastics’ suppliers identified has been drawn up: 
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Table 7. Bioplastics producers identified to purchase samples (packaging)  

MATERIAL FORM SUPPLIER WEBSITE Comments 

Blends 

Films, 
bags, 

pouch, 
etc. 

TIPA 
Packaging 

https://tipa-corp.com/ 

The origin of the biopolymers is 
not specified. 

Blends? 
Bags, 

pouch, 
cups, etc. 

Grounded 
packaging 

https://www.groundedpackaging.co/end-
of-

life/compostable?filters=Compostable%2
CPlantmade 

 

Blends? Films Gruppo 
Fabbri 

https://www.gruppofabbri.com/en/our-
products/films-and-foils/compostable-

films-and-biobased/ 

The origin of the biopolymers is 
not specified, but it's probably 

Ecovio (pla/pbat) since they 
collaborate with BASF. 

Blends? Pouch Ecolution 
Packaging 

https://www.ecolutionpackaging.com/prod
ucts/pouches/ 

Most of the references are paper 
and biopolymers laminates but 
some references are made of 

bioplastics only. 

Blends? Bags Polybags https://www.polybags.co.uk/shop/compos
table-bags_c1854.htm 

 

PBAT o 
PBS/Natur

eflex 
Pouch Qiyu Pack 

https://qiyupack.com/es/compostable-
pouch/ 

Produced in China. 

PBS/Card
board Boxes Detpak 

https://www.detpak.com/pbs-
compostable-

cartons/?srsltid=AfmBOooMifKBHNry0LN6
K_Bn1hKGqHNcZTt2Y25Luxw_yFV3HY7hgj

Ao 

It would be necessary to 
separate the PBS from the 

cardboard… 

PHA Pellets Venvirotech https://venvirotech.com/servicios/  They produce PHA pellets 

PHB Film GoodFellow 
https://www.goodfellow.com/global/phb-

film-group 

 

PHBV Film GoodFellow https://www.goodfellow.com/eu/phb-phv-
8-film-group 

 

PLA Film GoodFellow 
https://www.goodfellow.com/eu/polylactic

-acid-biopolymer-film-group 

 

PLA Films 
Trading 

Films 
https://www.tradingfilms.com/green-

packaging/pla/ 

 

PLA 
Bags, 

pouch. BioPack 
https://www.biopacktech.com/Compostab

le-Biodegradable-Bag-pl3694675.html 

Produced in China. 

PLA 
Thermofor

med 
recipients 

BioPak https://www.biopak.com/au/containers-
lids/containers-lids/bowls/bioplastic 

 

PLA 
Bowls, 
bags, 

cups, etc. 

World 
Centric 

https://www.worldcentric.com/shop/onlin
e-catalog/ 

 

PLA and 
laminates 

Films Earthfirst https://earthfirstfilms.com/solutions 

 

PBS  
Blend 

Bottle 
cups 

ITENE  Blend made of PBS and PLA 

https://tipa-corp.com/
https://www.groundedpackaging.co/end-of-life/compostable?filters=Compostable%2CPlantmade
https://www.groundedpackaging.co/end-of-life/compostable?filters=Compostable%2CPlantmade
https://www.groundedpackaging.co/end-of-life/compostable?filters=Compostable%2CPlantmade
https://www.groundedpackaging.co/end-of-life/compostable?filters=Compostable%2CPlantmade
https://www.gruppofabbri.com/en/our-products/films-and-foils/compostable-films-and-biobased/
https://www.gruppofabbri.com/en/our-products/films-and-foils/compostable-films-and-biobased/
https://www.gruppofabbri.com/en/our-products/films-and-foils/compostable-films-and-biobased/
https://www.ecolutionpackaging.com/products/pouches/
https://www.ecolutionpackaging.com/products/pouches/
https://www.polybags.co.uk/shop/compostable-bags_c1854.htm
https://www.polybags.co.uk/shop/compostable-bags_c1854.htm
https://qiyupack.com/es/compostable-pouch/
https://qiyupack.com/es/compostable-pouch/
https://www.detpak.com/pbs-compostable-cartons/?srsltid=AfmBOooMifKBHNry0LN6K_Bn1hKGqHNcZTt2Y25Luxw_yFV3HY7hgjAo
https://www.detpak.com/pbs-compostable-cartons/?srsltid=AfmBOooMifKBHNry0LN6K_Bn1hKGqHNcZTt2Y25Luxw_yFV3HY7hgjAo
https://www.detpak.com/pbs-compostable-cartons/?srsltid=AfmBOooMifKBHNry0LN6K_Bn1hKGqHNcZTt2Y25Luxw_yFV3HY7hgjAo
https://www.detpak.com/pbs-compostable-cartons/?srsltid=AfmBOooMifKBHNry0LN6K_Bn1hKGqHNcZTt2Y25Luxw_yFV3HY7hgjAo
https://www.detpak.com/pbs-compostable-cartons/?srsltid=AfmBOooMifKBHNry0LN6K_Bn1hKGqHNcZTt2Y25Luxw_yFV3HY7hgjAo
https://venvirotech.com/servicios/
https://www.goodfellow.com/global/phb-film-group
https://www.goodfellow.com/global/phb-film-group
https://www.goodfellow.com/eu/phb-phv-8-film-group
https://www.goodfellow.com/eu/phb-phv-8-film-group
https://www.goodfellow.com/eu/polylactic-acid-biopolymer-film-group
https://www.goodfellow.com/eu/polylactic-acid-biopolymer-film-group
https://www.tradingfilms.com/green-packaging/pla/
https://www.tradingfilms.com/green-packaging/pla/
https://www.biopacktech.com/Compostable-Biodegradable-Bag-pl3694675.html
https://www.biopacktech.com/Compostable-Biodegradable-Bag-pl3694675.html
https://www.biopak.com/au/containers-lids/containers-lids/bowls/bioplastic
https://www.biopak.com/au/containers-lids/containers-lids/bowls/bioplastic
https://earthfirstfilms.com/solutions
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From this list, Aborgase and Edifesa started to contact each supplier to obtain samples of different 
types of bioplastics. From this point onwards, regular meetings have been held every two weeks or 
once a month to follow up the progress of the search for and acquisition of bioplastics. In this 
meetings Aborgase and Edifesa updated the status of the acquisitions of bioplastics completing this 
table:  

 Table 8. Materials considered for the acquisition of samples  

 100% PLA 100% CPLA PBS+Blend PHB/PHA+Blend PBAT+Blend 
kg 10 5 5 5 5 

Pretreatment 

Washing, 
contaminants 

removal, 
shredding and 

purification 

Washing, 
contaminants 

removal, 
shredding 

and 
purification 

   

Recycling 
method 

Mechanical 
Chemical 

Biological* 
Mechanical Biological 

Mechanical 
Chemical 
Biological 

Chemical 

Demonstrator 

Trays and 
Pasteurizable 

packaging 
Repolymerization 

Acid Lactic 

Trays and 
Pasteurizable 

packaging 
 Repolymerization Repolymerization 

 

The procurement process was slower than expected due to the shortage of local suppliers. 
Eventually, some Spanish producers were identified, leading to the selection of bioplastics 
packaging suppliers. 

• Eroski: they provide 10 kg of 100% PLA cups to Aborgase. 

• Productos Castelló: they provide 10 kg of 100% PLA bottle caps to Aborgase. 

• Ausolan: they asked Betik, their service packaging provider for their catering service, for 5 kg 
of CPLA spoons and 5 kg of sugarcane plates to provide them to Aborgase. 

• ITENE: they got some PBS/PLA caps and some PBAT/PLA film from producers, and they 
purchased them to Aborgase.  

Some bioplastic packaging was provided to Aborgase and Edifesa to simulate typical use. This 
involved subjecting the bioplastic packaging to a contamination process, mimicking the conditions 
they would experience after being discarded by citizens in a garbage container. These items were 
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then retrieved from a waste classification plant. Figure 7 illustrates the flow of materials involved in 
ork Packages 1 and 2 (WP1 and WP2). 

 

Figure 8. Material flow in packaging value chain 

3.2. Textile waste 
During the first meeting, the partner companies involved in the textile value chain workshop, listed 
in Table 9, identified the most suitable bioplastic materials for the project studies in this sector, as 
shown in Figure 8. 

Table 9. Partners involved in textile workshops 

COMPANY ROLE 
ALIA SERVIZI AMBIENTALI Textile waste collection 
NTT Textile waste analysis, characterizations and mechanical recycling 
PICVISA Sorting equipment development 
LEITAT Development of BPs classification methods 
CHEMOSVIT FIBROCHEM Recycled textile validation 
ITENE BPs recycling methods development 
GREENE W2H2 Thermos-chemical recycling development 
TOTALENERGIES CORBION Recycled bioplastics producers 
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Figure 9. Materials and recycling method identified in textile workshops 

The selected bioplastics were PLA, PLA+PET, and PLA+Cotton. After this selection process, the next 
step involved purchasing products made from these materials directly from suppliers. To facilitate 
this, Alia created a list of potential suppliers, which is presented in Table 10. 

Table 10. Bioplastics producers identified to purchase samples (textile) 

Producers Product Type  General information and Problems 
Noosa PLA garments - Not 100% PLA (only 65%) 

- Only t-shirts available 
- Not fabric producer 

Niltextile PLA garments 
PLA fabric 

- 100% PLA (except for sewing threads and 
labels made of polyester) 

- T-shirts and polo of different colors  
- Yellow fabric 

Futerro PLA - Biopolymer only, not textiles applications 
TotalEnergies Corbion PLA textiles (pure 

and blends) 
- 100% PLA 
- 80% cotton – 20% PLA 
- 60% PET – 40% PLA 

 

At least, ALIA has purchased about 30 kg of 100% PLA clothing and about 90 kg of 100% PLA fabrics 
from Niltextile. This company produces fully circular textiles from corn, recycled ocean waste or 
recycled cotton. These samples were sent to NTT for a comprehensive analysis and characterisation, 
and to initiate the pretreatment process. 
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Figure 10. PLA textiles provided by Niltextile 

ALIA acquired approximately 100 kg of pre-consumer textile PLA from TotalEnergies Corbion and 
supplied it to NTT with the same objective mentioned earlier. The composition of these textiles is 
detailed in the table below: 

Table 11. Quantity and composition of textile samples received from TEC 

Quantity 
[kg] Composition (%) 

41 Cotton: PLA (80:20) 

15 Cotton: PLA (80:20) 

4,5 PET:PLA (60:40) 

11 Pure PLA (100) 

23,5 Pure PLA (100) 

4,5 Pure PLA (100) 
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 Figure 10 illustrates the flow of materials used in each recycling method and the involved partners: 

3.3. Agricultural waste 
In agriculture, the collection, sorting, and recycling of bioplastic waste on a large scale pose 
significant challenges. This is primarily because the main agricultural products made from 
bioplastics, such as mulch films, are designed to biodegrade in soil and are therefore not suitable for 
mechanical or chemical recycling. For other products like clips and twines, while bioplastic 
solutions are available in the market, they are primarily designed to be compostable. This makes it 
difficult to separate them from the vegetables to which they get tangled.  

Other bioplastic products are beginning to enter the market, but they are available in small quantities 
and lack well-defined collection routes. To address these issues, the strategies developed by 
partners involved in agricultural sector workshops, as outlined in Table 12, for sourcing bioplastic 
waste streams from agriculture include the following: 

• Directly collecting bioplastic waste streams from farmers. 
• Sourcing bioplastic materials from industrial composting or anaerobic digestion plants that 

accept agricultural waste. 
• Obtaining waste streams from plastic waste managers focused on agriculture, where 

bioplastic materials may be mixed with fuel-based plastics. 

Figure 11. Material flow in textile value chain 
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Table 12. Partners involved in agriculture workshops 

COMPANY ROLE 
NOVIS Agricultural waste collection 
NOVAMONT Mechanical and chemical recycling, upcycling and validation 
PICVISA Sorting equipment development 
BARBIER Biobased agricultural plastics validation 
TOTALENERGIES CORBION Recycled bioplastics producers 
ASA SPEZIALENZYME Enzymatic recycling of bioplastics 

 

To address the shortage of materials, Novis has obtained bioplastic products intended for 
agricultural use. These products are being used to replicate normal conditions and contaminants, 
and they are being delivered to partners to be treated as if they were actual waste streams, like how 
packaging and textile bioplastics have been handled. The targeted providers are listed in Table 13. 

Table 13. Bioplastics producers identified to purchase samples (agriculture) 

Producers Product Type  General information and Problems 
Golden Compound PBS + Sunflower fiber 

(Trays) 
- 2 kilograms 
- No further acquisitions expected 

Novamont PLA, NVMT polyesters, 
inorganic fillers (Pots) 

- 5 kilograms purchased 

Tenax PLA, NVMT polyesters / 
Starch, NVMT polyesters 
(Tree shelter nets) 

- 20 kilograms purchased 

 

Finally, NOVIS has purchased three types of products (trays, pots and tree shelter nets) intended for 
the conditioning of the samples and the simulation of normal use, prior to their delivery to ITENE for 
complete analysis, characterization, and the initiation of pretreatment. The products were acquired 
from their respective suppliers, as listed in Table 13. In Figure 12, the materials flow and the partners 
involved in each process are represented: 
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Figure 12. Material flow and partners involved in agriculture value chain 

3.4. Simulation of normal usage 
As previously mentioned, one of the key conclusions drawn from the workshops was the need to 
simulate the typical use of bioplastics in order to replicate a potential future scenario involving the 
application of these materials and the corresponding end-of-life waste streams. The simulation 
process for each value chain was designed and executed internally by each participating company, 
with the objective of accurately reflecting the real-life use and disposal pathways of bioplastics 
within their respective sectors. 

The following sections detail the simulation procedures implemented for each specific value chain. 

3.4.1. Packaging value chain 

The contamination procedure begins with the collection of the corresponding amount of waste, 
which is placed in a designated area prepared specifically for the contamination process. A portion 
of the packaging material, equivalent to 3% of the total weight, is then added to the waste pile. 
Following this, the mixture undergoes a process of thorough mixing and homogenization to ensure 
uniform distribution of the contaminants. 

The bioplastic packages are required to remain in contact with the waste for a period of 48 to 72 hours 
in order to achieve adequate contamination, since it is estimated that this is the time that elapses 
from when a container is deposited in the bin until it is separated in the classification plant. After this 
resting phase, the material is screened to separate the bioplastics from the rest of the waste. 

Once the bioplastics have been successfully separated, the samples are distributed among the 
project partners to proceed with the subsequent tasks. This entire procedure is repeated for each 
type of bioplastic under study. 

For instance, Figure 13 illustrates the contamination of PLA drinking cups using waste from a 
municipal solid waste (MSW) plant, while Figure 14 depicts a similar process involving PLA bottle 
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caps. Figure 15 presents the materials prior to the contamination process, and Figure 16 shows the 
resting phase in which the bioplastic materials remain in contact with the waste for 48 to 72 hours to 
ensure complete contamination. 

 

Figure 13. Packaging contamination process with waste 

 

Figure 14. PLA caps contamination process with waste 
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Figure 15. Bioplastic packaging before the contamination process 

 

Figure 16. Resting phase of the contamination process 

After the contamination and separation steps are completed, the bioplastic samples are sent to 
ITENE to carry out Task 2.1, “Conditioning and pretreatment of the different biobased waste 
streams.” Additionally, samples are sent to Leitat to conduct Task 1.2, “Development of optimized 
sorting and separation systems.” 
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3.4.2. Textile value chain 

The logistics for the textile value chain were distinct from those used in other value chains. The 
materials sourced directly from suppliers, as outlined in Table 10, were sent straight to Leitat and NTT 
for the next stages of treatment and material analysis. These materials did not undergo any 
preliminary conditioning process before being forwarded for further processing. 

3.4.3. Agriculture value chain 

For the agricultural value chain, normal use simulation processes were differentiated based on the 
products acquired directly from suppliers. A preliminary accelerated simulation process was 
conducted using films intended for fruit packaging, supplied by Barbier. These films were exposed to 
UV light at an irradiance of 32 W/m² for three days. The outcome revealed that, after the exposure 
period, the films disintegrated upon touch, indicating a high degree of degradation when subjected 
to natural external factors. Since UV radiation simulates sunlight exposure, this result suggests that 
the material has a limited durability under real environmental conditions. Consequently, these films 
were excluded from further studies, as it would not be meaningful to include a material with such a 
high natural degradation rate in subsequent treatment processes. For this reason, neither the 
supplier nor the material is presented in Table 13. 

In contrast, the pots and nets provided by Novamont and Tenax, respectively, first underwent a 
standard use simulation process. These bioplastic-based materials were exposed to outdoor 
environmental conditions, including humidity, soil, naturally occurring microorganisms, and 
fluctuating temperatures, including sub-zero levels. After eight weeks of exposure, the materials 
were analyzed. The analysis determined that the materials did not exhibit any significant changes. 

Based on these findings, the decision was made to subject both the pots and the nets to an 
accelerated simulation process, similar to the one applied to the Barbier films. In this phase, the 
materials were exposed to UV radiation at a higher irradiance of 288 W/m² for one week. As with the 
normal use simulation, the accelerated exposure did not result in any significant alterations to the 
materials. 

    
Figure 17. Tree shelter nets before the conditioning 
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Figure 18. Tree shelter nets exposed for the normal use simulation 

 

Figure 19. Pots before conditioning 

 

Figure 20. Pots at day 0 conditioning (soil fouling) 
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4. Selection and sorting of bioplastics 
The classification of plastics in waste streams is primarily conducted using optical sorters. These 
devices identify materials based on specific physicochemical properties and then physically 
separate them using mechanisms like air pulses. This method is employed at the Montemarta 
Cónica waste treatment facility to extract the plastics of interest.  

Typically, optical sorters are positioned after ballistic separators, which sort materials according to 
their morphology and weight. This process usually results in three fractions: the fines fraction (mainly 
composed of organic matter and not considered in this project), the planar (2D) fraction, and the 
rolling (3D) fraction. The planar stream includes flatter and usually lighter items, such as films, while 
the rolling fraction contains heavier and more rigid items.  

Plastics that may end up in the planar stream but are still of interest (like PET and HDPE), due to being 
flattened, are usually identified and recovered through manual sorting. In the rolling fraction, 
multiple optical sorters are arranged in a configuration known as a cascade of optical sorters, which 
sorts different types of plastics, such as PET, HDPE, BRICK, and MIX (PP, PS, PVC). The first optical 
sorter separates the plastic fraction from non-plastic materials, while the subsequent sorters 
classify the remaining plastic fractions into specific types of interest. The final optical sorter typically 
targets a mix of different plastic types, meaning that the reject stream from this equipment consists 
of materials either not recognized by the database or not previously selected as materials of interest.  

Now, with the introduction of bioplastics as a new fraction of interest, it is essential to update the 
system's database with the physicochemical properties of the selected bioplastics. First, the 
database of the initial optical sorter must be updated to include bioplastics as part of the plastic 
fraction. Additionally, a new optical sorter will be installed at the end of the existing sorting cascade, 
positioned after the last MIX sorter. This new equipment will facilitate the identification and 
separation of bioplastics that would otherwise be rejected, thereby improving their recovery and 
classification for further processing. The development and implementation of these sorting systems 
will be handled by Leitat and Picvisa as part of Tasks 1.2 and 1.3.  

Two diagrams depicting the current situation alongside the proposed configuration for sorting 
bioplastics in waste treatment plants are shown below: 
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Figure 21. Diagram of the plant modification proposal. (a) current process line. (b) process line proposal 

5. Conclusions 
This report includes a detailed characterization of the different materials present in the waste 
streams studied in each value chain. During the characterization process, the lack of bioplastics in 
the studied streams came to light. Therefore, a solution has been defined to address this problem, 
which consists of simulating a future situation in which the bioplastic content is higher than the 
current one. This has consisted of obtaining pre-consumer bioplastics and simulating its use to 
obtain enough post-consumer bioplastics for the development of the following tasks of the project. 
Finally, the foundations have been established for the installation of an automatic identification and 
classification system for bioplastics. 

The conclusions drawn for each value chain studied are as follows: 

• In the packaging value chain, the most suitable streams for searching for bioplastics are the 
inputs streams to MSW and packaging plants, respectively. The content of bioplastics in these 
streams is less than 1% of the total of all plastics, mostly comprising starch-based bags that are 
not suitable for the recycling techniques being studied in MoeBIOS. Therefore, it has been 
necessary to source bioplastics directly from producers in order to simulate normal use and 
obtain contaminated samples for sorting, pretreatment and recycling methods developed in 
tasks 1.2 and 2.1 respectively.  

• In the textile value chain, characterizations carried out on samples taken from the textile fraction 
of municipal waste highlight the current lack of bioplastics in the textile industry. To anticipate 
the expected situation in a few years’ time, several kilograms of clothing and textiles made of 
bioplastics has been purchased to study their sorting, pretreatment and recycling in the next 
project tasks.  
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• In the cases of agricultural waste, most of the bioplastics found are compostable mulch films, 
designed to degrade in the soil, so they do not fit the scope of this project. Therefore, there has 
also been a need to source bioplastics directly from producers in order to carry out a simulation 
process of normal use to recreate the situation expected to be found in a few years when the use 
of bioplastics in agriculture will be higher.   

All these characterizations and details of the composition of each waste stream will be re-examined 
at the end of the project to compare how the bioplastic content in the studied waste has evolved. 
This information will be collected in D1.4. “Specifications of waste streams (final)”. 

 

6. Overall Impact in the project 
As described in the conclusions, the absence of bioplastics in the current residual streams of the 
three value chains made it necessary to work with simulated waste streams. The simulated 
contamination process ensures that the materials obtained are highly representative of real post-
consumer waste, making the results from subsequent recycling and upcycling processes realistic 
and directly extrapolable to actual industrial and market conditions. 

The lack of bioplastics directly affects the ability to conduct the necessary tests to identify the most 
suitable techniques and technologies developed by WP1 to WP3. The limited availability of 
bioplastics makes it difficult to obtain enough material to validate the technical feasibility of the 
process. The simulated bioplastic materials represent the most suitable approach to continue the 
experimental work alongside other recycled materials, while additional real post-consumer waste 
sources are being identified and collected for future stages of the project. 

For the development of the process scale-up stages, the current and most feasible approach is 
based on utilizing surplus products provided by existing bioplastic producers that are willing to 
collaborate with the project, for example, Productos Castelló, which has already shown willingness 
to provide its surplus PLA bottle caps for the simulated residual stream process. This strategy 
constitutes the present course of action and will remain the operational framework in the event of 
any supply or implementation challenges. 

Nevertheless, if the biopolymer market expands progressively and sustainably, a gradual transition 
could be made toward sourcing materials exclusively from fully natural residual waste streams, 
aligning with a more circular and self-sufficient production model. 

Consequently, simulating the normal use of bioplastics has shown to be an essential solution for the 
project’s progress, as it ensures enough amount of material to assess the performance, viability, and 
replicability of the proposed sorting and recycling technologies. This involves direct agreements with 
bioplastics producers that ensure a continuous flow of material capable of supplying the needs of 
the project. 

The outcomes presented in this deliverable have a direct impact on the subsequent experimental 
and demonstration activities foreseen within the MoeBIOS project. The definition and preparation of 
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the simulated bioplastic waste streams enable the continuation of recycling, upgrading, and 
upcycling trials under controlled yet realistic conditions. This approach ensures the availability of 
representative feedstock for the development and validation of the different recycling technologies, 
while actual post-consumer bioplastic waste is still scarce in most sectors, in some cases, such as 
textiles, almost negligible. 

As the project progresses, the knowledge generated through these artificial, yet realistic waste 
streams will guide the design, realisation, and operation of the DEMO plant, providing essential 
insights into material behaviour, process stability, and expected performance at a larger scale 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


