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1 Initiative 

For the purposes of encouraging recycling-friendly packaging design, discussions between the 

stakeholders in the value chain are essential. Platforms and offers for exchange already exist, 

some of which are exclusive, however. There is a wide-ranging need for further information on 

the requirements regarding recycling-friendly packaging design among developers, bottlers 

and the retail trade, though. In this respect, Section 21 of the German Packaging Act, which 

envisages the structuring of licence fees for sales packaging according to recyclability, offers 

a strong potential for steering. Through the ecological design of the licence fees, recyclable 

packaging should, in principle, be subject to low participation fees, while non-recyclable pack-

aging should be subject to higher participation fees. Section 21 of the German Packaging Act 

addresses the question of a specific assessment of packaging recyclability in terms of the 

stakeholders who are involved in the life cycle of a piece of packaging. In the following, the key 

framework conditions for a methodology to determine the recyclability of packaging are pre-

sented. The starting point for the related considerations are, among others, the waste man-

agement regulations on the disposal of packaging, the Circular Economy Act as well as the 

German Packaging Act and the Packaging Ordinance in their currently valid versions. In addi-

tion to this, the framework which is formulated in DIN EN 13430, “Requirements of packaging 

regarding material recycling”, is also taken into account. 

In the scope of the update which took place in September 2024, the assessment catalogue 

was adapted to the current version of the minimum standards of the Central Agency Packaging 

Register [ZSVR 2024]. 

The goal of recycling is to reduce the use of raw materials and energy in the production of new 

products through the use of recycled materials. The term recyclability basically refers to the 

attribute of a product which allows the materials that are used to be returned to the material 

cycle at the end of their life cycle, thereby closing the material loop. In this context, the degree 

of recyclability depends on 

• how the packaging is designed and configured, 

• the quality and quantity in which the packaging can be made available to the material-

specific recycling methods and processed accordingly 

• which sorting and recycling techniques are used by the waste management industry to 

separate the individual material streams and concentrate them into target fractions with a 

high yield, and 

• the level of quality that the recycled product achieves, in the knowledge that reuse as a 

substitute for the primary material is the pursued objective 
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2 Key aspects of the assessment methodology 

2.1 Research subject 

According to the definition in the German Packaging Act and DIN 55405 “Packaging - Termi-

nology - Terms and definitions”, packaging is a product for the storage, protection, handling, 

delivery or presentation of goods which is passed by the manufacturer onto the user or the 

consumer. 

The focus of this recyclability assessment concept is on sales packaging. Sales packaging 

typically accumulates with the end user after use, and is then collected via collection systems 

of the dual systems or, in the case of beverage packaging with a mandatory deposit, through 

the deposit system of the retailer. The packaging materials generally used, also referred to as 

packaging substances, are: glass, plastics, paper/board/cardboard (PBC), aluminium, tinplate 

and combinations or composites of these materials (for example, liquid packaging board). Sev-

eral materials are often used in the packaging, some only in small shares. As regards the 

assessment, packaging aids such as labels or closures are also considered part of the pack-

aging. 

2.2 The distinction between recyclability/eco-design 

For manufacturers and developers of packaging, the recyclability is, among other factors, a 

factor in the overall context of the “eco-design” of packaging. Other aspects discussed in this 

context include, for example: 

• Eco-balance as a method for systematising and assessing environmental impacts over 

the entire life cycle of packaging. In this respect, the statement on the environmental im-

pact is always a question of the systemic limits of the consideration. The consideration 

starts with the extraction of raw materials and can extend to the reuse as a recyclate in 

the production of new packaging or the additional consideration of the packaged goods. 

• Material efficiency as a strategy for reducing the consumption of materials: the same re-

sult is to be achieved with fewer materials. The steps for achieving this range from mate-

rial-saving manufacturing processes to improved product design, from staff training, 

through to cooperation with suppliers and customers. Material efficiency is primarily an 

issue in the manufacturing process, and not in the recycling process after the end of the 

use. 

• Recycled content as a benchmark for the share of secondary materials in the new prod-

uct. Working towards a (high) share of secondary materials is a step which encourages 

the closing of material cycles. 

 

The aforementioned aspects of the eco-design of packaging can relate to different life cycle 

stages, which means goal-related conflicts between these dimensions are also possible. 

Within the framework of this concept, only the recyclability of a piece of packaging is assessed; 

conclusions on the further dimensions of eco-design cannot be drawn from this assessment. 
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2.3 Recyclability assessment 

The determination of recyclability must take place in relation to an underlying recycling struc-

ture (for example, the collection, sorting and recycling processes that are used). In this respect, 

the recycling method (i.e. mechanical, raw-material-based and/or for energy recovery) and the 

quality of the respective recycling products in terms of the potential areas of reuse are espe-

cially relevant. 

 

In encouraging mechanical recycling1, the German Packaging Act (Section 21 [4]) provides the 

reference point to which the recyclability of packaging should make reference. Accordingly, in 

terms of the methodology presented, packaging which, after its collection and sorting, 

• can be recycled mechanically to a high-quality, is considered to be recyclable.  

On this basis, mechanical recycling into products which replace the primary materials 

originally used is referred to as high-quality. The availability of the high-quality treatment 

capacities as well as the extent of the high-quality mechanical recycling is taken into ac-

count in the assessment. 

• can only be recycled for the purpose of energy recovery, is considered non-recyclable. 

 

The recyclability assessment also includes the aspect that the success of the mechanical re-

cycling in terms of the existing recycling streams should not be placed at risk in terms of the 

quality and yield, due to the introduction of impurities, for example. Unwanted substances, 

materials or material combinations are to be identified during the assessment and assessed in 

terms of the possibility of their removal and their influence on the product quality. 

The objective of the recyclability assessment is, on an efficient and valid basis, to determine 

the potential on whether and to what extent a piece of packaging or the materials or material 

combinations to be separated from it fulfil the respective physical or chemical requirements to 

remain in the path for high-quality mechanical recycling during the sorting and recovery pro-

cesses. 

In this context, a practical test to be carried out specifically for each piece of packaging at 

actual recycling plants to quantify the actual recyclability is not envisaged. The examination of 

the physical or chemical prerequisites of the characteristics is usually carried out on the basis 

of product information and experimental research. 

2.4 Limits of the consideration 

In principle, the recyclability assessment covers the entire waste management chain concern-

ing the packaging following the end of use. These steps are: 

• Collection 

The delivery of the used packaging to the respective material-specific collection system 

(including possible separation by the consumer into packaging materials, capacity to be 

completely emptied, assessment of incorrect allocation to the collection system, etc.) 

•  

 
1 According to the German Packaging Act, mechanical recycling is recycling with processes in which new material 

of the same substance is replaced or the material remains available for further material use 
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• Sorting 

The sorting of collected mixed packaging  

• Preparation 

The material-specific, mechanical recycling of the packaging materials and the provision 

of a secondary product (for example, re-granulate) 

 

During every stage of the recycling chain, the removal of packaging components can take 

place which are either unsuitable for high-quality mechanical recycling or do not apply to this 

path. With respect to the methodology to be developed in this case, recyclability is therefore 

to be understood as a gradual characteristic which ultimately assesses the relationship be-

tween the expected quantity of the secondary product and the quantity of the packaging ma-

terial used. 

The consideration of the individual process steps and products of the mechanical recycling is 

of importance to the recyclability assessment. Simply making a piece of packaging available 

for a high-quality mechanical recycling process as an indicator of its recyclability while calcu-

lating the recycling quotas, would fall short. 

 

2.5 Status of the referenced waste management structure 

The recyclability assessment is based on DIN EN 13430 (Packaging – Requirements for pack-

aging recoverable by material recycling) on the basis of the collection and recycling processes 

which are relevant and used at the industrial level in Germany today (status quo). A more 

detailed description of the material-specific recycling processes is provided in Section 3. 

•  

2.6 Summary  

The recyclability assessment for a piece of packaging characterises the share of materials 

contained in the packaging which can be reused to manufacture products from the original 

primary material subsequent to the sorting and recycling. Accordingly, to determine the ex-

pected recyclability, the chemical and physical suitability of the packaging is assessed in terms 

of its sorting capacity and recyclability. The reference point for this assessment is provided by 

the sorting and recycling processes specific to packaging materials which are relevant and 

used at industrial level in Germany. 

 

3 Target processes for mechanical recycling of packaging 

After its use, sales packaging is collected separately from residual waste on a material-specific 

basis via the collection systems or, in the case of beverage packaging with a mandatory de-

posit, through the deposit system of the retailer. 

In this respect, consumer behaviour and the basic manageability of the packaging during the 

separate collection must firstly be taken into account. One example of this is the possibility for 

the allocation to the collection system on the part of the consumer. This takes place as soon 

as the waste packaging can be clearly allocated to the collection system created for it. Con-

tainer glass, for example, can be classified as clearly sortable, as the material of glass is clearly 
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recognisable as such to the consumer. The same applies to the allocation of metallic packag-

ing to the respective separate collection systems (if available). This can also be assumed to 

be the case for the unambiguously correct allocation of plastic sales packaging to the desig-

nated collection methods (yellow bag, yellow bin). It becomes more difficult when the packag-

ing consists of different materials that the consumer has to separate into individual components 

(for example, yogurt cups: aluminium lid, thin plastic container with a cardboard sleeve). The 

consumer is required to make his or her personal contribution to the correct technical sorting 

process. Not all consumers are prepared to do this, which is why losses in the individual pack-

aging components can be expected here as well. 

The following illustration of the preparation chains for the various packaging waste shares de-

scribes a wide-ranging non-exclusive state of the art. In general, the processes and process 

chains presented provide the procedural framework for the recyclability assessment, i.e. the 

visual and physicochemical treatment processes that are presented are used in order to as-

sess the recyclability. 

Process-based innovations in the preparation sector may make it necessary to adapt the de-

scribed state of the art in the future 

3.1 Sorting of mixed LVP 

Lightweight packaging (LVP), i.e. sales packaging made of plastic, aluminium, tinplate and 

composite materials such as liquid cartons, is usually collected in a mixture. Collection is 

mainly carried out in the collection system. The mixed packaging is then separated in sorting 

plants into fractions for downstream recycling. The sorting result is influenced by contractual 

and legal requirements as well as by factors that can be attributed to the technical design of 

the sorting plant and its mode of operation. The state of the art of WEEE sorting is character-

ised by a highly automated process design and the separation of plastic packaging by type of 

plastic. Depending on the specific system configuration, the following sorting fractions are pro-

duced during state-of-the-art LVP sorting: plastic films (predominantly LDPE), PE, PP, PS, 

PET, MPO (mixed polyolefins), PO-flex, PP-flex, mixed plastics (MKS) and PPK from LVP, 

liquid cartons (LPB), ferrous metals such as tinplate and non-ferrous metals such as alumin-

ium. 

The main steps of sorting the LVP collection mix according to the state of the art are shown 
in Figure 3 1 (see also [UBA 2024]): 

• Opening of the containers (yellow bag) to expose the packaging waste 

• Screen classification as preparation for the size-dependent sorting stages and for sepa-
rating small-sized sorting residues (<20 mm) 

• Wind sifting of fractions >220 mm and 20 - 220 mm to separate plastic films or a fraction 
of flexible mixed plastics (MKS). The film fraction is often additionally separated by type 
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of plastic using near-infrared (NIR) separators or integrated processing. In this way, the 
purest possible LDPE fractions or fractions with flexible PO/PP are produced. 

• Magnetic separation for the recovery of tinplate or ferrous metals 

• Separation of liquid packaging board (LPB) using NIR from the 20 - 220 mm fraction 
(heavy and light windage fraction) and the partial stream from eddy current separation 

• Eddy current separation for the extraction of aluminium 

• Multiple sorting of rigid plastics using NIR. As a rule, PET, PE, PP, often PS, sometimes 
MPO and a PBC fraction are produced from plastic types.  

Manual inspection of the automatically separated sorting fractions. (AI)-supported object 
recognition in combination with NIR separators or sorting robots are already in use in some 
plants as an alternative or supplement to manual sorting (see [UBA 2024]). 

 
Figure 3-1:Process steps for sorting LWP Blue text: Fractions are partially produced, i.e. in some sorting 

plants. 

 

The quality requirements for these fractions (product specifications) are set out in a catalogue 

shared by the system operators2. The typical sorting fractions are: 

• Plastics: PP, PE, PET (transparent bottles), films > DIN A4, MKS and large plastic hollow 

bodies. In some cases, the fractions PS, PE films, PO-flex or PP-flex, black dimensionally 

stable plastics and PET trays are also produced 

• Metals: aluminium, tinplate 

• Fibre-containing fractions: Liquid cartons, partly PPK composites 

• Other: sorting residues 

 
2 For detailed information, see https://www.gruener-punkt.de/de/download.html 
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3.2 PE, PP, PS and films 

When it comes to recycling packaging plastics, the focus is on thermoplastics. Thermoplastics 

can be moulded within certain temperature ranges. Provided that the material is not overheated 

and therefore damaged, this process can be repeated to a certain extent. The number of pos-

sible repetitions essentially depends on the quality, i.e. purity, of the material flow. Among 

thermoplastics, the polyolefins PP and PE are used particularly frequently in the packaging 

sector. The recycling of plastic packaging made of PP, PE and PS essentially involves the 

steps shown in Figure 3-2. 

  

 

Figure 3-2: Process steps for the recycling of standard packaging plastics 

 

The PP, PE and PS sorting fractions have a purity of at least 94%. The first step in the recycling 

process, after opening the bales, is to shred the plastic packaging. During the subsequent 

intensive washing process, any remaining filling material, adhesions, labels etc. should be re-

moved as far as possible. In most systems, the washing is carried out cold [UBA 2024] and no 

washing substances are usually added. Material composites that cannot be dissolved in the 

washing process can lead to challenges in the subsequent process steps. Some systems im-

prove the quality of the cleaning by hot washing and thus increase the recyclate quality  

[UBA 2024]. 

In a subsequent density separation in the float and sink process, the target plastic (float fraction 

for PE or PP recycling and/or sink fraction for PS recycling with 2-stage density separation) 

and the impurities are removed to further increase the purity of the polymer fraction. However, 

this has its limits if materials with very similar densities are to be separated from each other or 

if adhesions (for example, multilayers or PBC residues) on the target polymer change its orig-

inal density. 

The main processing step from PE and PP regrind to recyclate is extrusion, including melt 

filtration. The material is melted, homogenised, degassed and filtered in the extruder. Some 

plants sort the regrind by colour or material before melt filtration [UBA 2024]. According to 

[UBA 2024], PS is dried after density separation and usually discharged as regrind. 

Plastic films > DIN A4 are separated in the sorting process via classification and air separation. 

Many systems also sort small-format films < DIN A4 using NIR separators. The films separated 
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in this way are predominantly made of LDPE. The films are shredded into regrind. According 

to [UBA 2024], PP components and other impurities are separated in some plants using NIR. 

During the subsequent washing process, usually cold and without detergents, adhesive resi-

dues, paper and labels and other impurities are removed. Density separation is then used to 

remove components with a density >1g/cm3. The regrind is then dried and homogenised in 

the extruder, melted and processed into regranulate. 

3.3 PET 

In the case of PET, there are high demands on the recycling process and the quality of the 

secondary products, as the recycled pellets produced are often reused in the packaging sector. 

PET recycling is currently focussed on transparent PET bottles from the deposit system or the 

LVP sorting. Only a small amount of rigid PET packaging, such as trays or trays from German 

packaging collections, is currently recycled. 

Figure 3-3 shows the main steps in the recycling process.   

  

Figure 3-3: Process steps PET recycling (according to [UBA 2024]). 

 

According to [UBA 2024], PET multilayer trays and opaque PET trays are separated in ad-

vance using NIR-VIS and sometimes also manually. After pre-sorting and, in some cases, 

colour sorting, the collected PET bottles are crushed into flakes and cleaned of labels, bever-

age residues and other dirt particles in several stages using hot water and caustic solution. 

Caps, etc. are discharged as part of a float-sink separation process. The closure material (PE, 

PP) is usually recycled. The PET flakes remain in the sink fraction due to their higher density. 

The flakes are then dried. In order to further reduce the proportion of impurities, the flakes then 

undergo further sorting steps such as air separation, material and colour identification and 

metal separation. 
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Today, recyclers generally sell the flakes as regrind. Only a few recyclers produce recycled 

pellets themselves through melt filtration. Very occasionally, SSP (solid state polymerisation) 

is integrated directly into the recycling process to improve the quality of the recycled pellets 

(see [UBA 2024]). 

One of the challenges in melt filtration of PET is that, due to the high melting temperature of 

PET, organic impurities are carried over into the recyclate and significantly reduce its quality. 

PA copolymers, for example, are carried into the product and can lead to a yellowish coloura-

tion of the recyclate, which can then only be used for the production of coloured bottles. 

3.4 Mixed plastics (MP) 

MP is often made available for energy recovery after sorting. In some cases, however, MP is 

also sent for processing into intermediate plastic products (e.g. recycled pellets). If the MP is 

recycled in this way, the basic process steps of wet mechanical plastics recycling (shredding, 

washing, density separation and extrusion; see also Figure 3-4) apply, whereby the product 

requirements are generally less demanding compared to regranulate made from plastic types. 

However, FMDs are also converted directly into finished products (e.g. noise barriers, fence 

bases) in dry processes, for example via intrusion processes, although this does not usually 

replace the use of primary plastics3. The fine-grained mixed plastics are further processed into 

products in intrusion processes after agglomeration with the addition of colourants and/or film 

agglomerates [Bosewitz, 2013]. 

 

Figure 3-4: Overview of the processing paths of mixed plastics [Bosewitz, 2013]. 

 

3.5 Liquid packaging board (LPB) and PBC from LVP (PBC compo-
sites) 

LPB is required to have a purity of at least 90 % after sorting. The aim of processing LPB is to 

recover the cellulose fibres as well as the plastic-aluminium components. The prerequisite for 

this is that the plastic-aluminium content can be gently separated from the cardboard. 

 
3 According to [Consultic 2015], around 60% of materially recycled FMD can be found in such products.  
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An essential part of LPB recycling is the washing process, in which the fibres are separated 

from the aluminium and plastic components. To do this, the material is first shredded and then 

fed into a large, approx. 30 metre long washing drum. With the addition of water, the mixture 

is defibred in the rotating drum. At the end of the drum, the fibre pulp is flushed out through 

small openings, separating it from the film residues with the aluminium content. The fibre pulp 

is cleaned of foreign matter in cleaning stages and then, after thickening and drying, fed to the 

processing lines for further paper production. The reject, consisting of the foil-aluminium por-

tion, can be used for energy recovery in cement plants or for material recycling in special re-

cycling plants. LDPE regranulate or PO regrind and aluminium concentrate are currently pro-

duced as part of mechanical recycling (see [UBA 2024]). 

Figure 3-5 shows the main steps in the recycling of LPB 

  
Figure 3-5: Process steps liquid packaging board recycling 

 

When recycling the PBC fraction of LWP, which is rich in composites, the process steps are 

similar to those for recycling the LPB fraction. The aim is to recover the fibre content. The main 

process step is also a washing process with appropriate residence times to separate the com-

posites. Components that cannot be separated are discharged as rejects and are usually sent 

for thermal recycling. 

3.6 Aluminium 

Aluminium in the LWP fraction is often found in films and composite packaging. Pyrolysis has 
become established for the recycling of aluminium from the LWP collection. Figure 3-6 
shows the main steps of the process (see [GDA, W 18] and [Erdmann et al. 2009]): 

• Crushing 

• Removal of impurities via magnetic / eddy current as well as float and sink separators 

• Pyrolysis (rotary kiln pyrolysis with downstream bench annealing) for the removal of or-

ganic impurities 
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• Post-sorting and sensor-assisted sorting  

• Melting, usually with the addition of melting salts and removal of oxidic aluminium compo-

nent 

  
Figure 3-6: Recycling process of LWP aluminium. 

3.7 Tinplate / ferrous metals 

Tinplate or ferrous metal packaging, collected as part of the LWP collection or in the bring 
system, enters the packaging stream as food cans, for example. Due to its ferromagnetic 
properties, tinplate packaging is very easy to separate from the rest of the LWP mixture.  

The steps carried out for processing are (see Figure 3-7): 

• Crushing for the decomposition of the material 

• Removal of metallic and organic impurities, using non-ferrous precipitators and separa-

tors, for example 

• Melting through use in the electric arc furnace or in the oxygen converter when used in 

the blast furnace route. Organic impurities are oxidised by the injection of oxygen.  

Other inorganic elements either pass into the metal as alloy components4 or are sepa-

rated as slag [UBA, 2016-1].  

 
4 To separate the tin from the sheet steel in the case of tinplate, the waste is first subjected to electrolysis. 
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Figure 3-7: Recycling process of LVP tinplate 

Cleaning is oxidised by the injection of oxygen. Other inorganic elements are either transferred 

to the metal as alloy components or are separated as slag [UBA, 2016-1]. 

3.8 PBC (Fibre-based packaging) 

There is a material-specific recycling route for PBC packaging collected separately from other 

packaging waste in the collection or delivery system. The main raw materials for the recycling 

of PBC are graphic papers, corrugated cardboard, cardboard and other packaging papers. The 

proportion of value from the point of view of recycling is the fibre content. The process steps 

used for recycling serve the goal of separating the waste paper or the fibres from impurities 

and impurities and then making the fibres available for paper production. The essential steps 

in dry sorting of mixed PBC are according to the state of the art (see also Figure 3-8): 

• Classification and/or removal of coarse and fine material with the use of ballistic sepa-

rators 

• Magnetic separation in order to separate ferrous metals 

• Mechanical cardboard separation, with the use of a rotor sieve, for example 

• Sorting of the material stream using near-infrared scanning systems (NIR) 

• Manual final sorting by hand 

•  

The further preparation takes place in the paper mill, with the following steps: 

• The waste paper material is suspended in a pulper with water (activation/pulping). 

• The suspended fibrous material is then subjected to cleaning, among others, with the use 

of classifying units and vortex centrifuges (cleaning). 

• Pigments, solvents and binding agents in the printing inks are dissolved and removed from 

the fibres. In the case of flotation deinking, water, caustic soda and soap are added to the 
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paper pulp in a flotation cell. Air nozzles create a foam to whose bubbles the ink compo-

nents attach themselves. These float to the surface and are removed (ink removal / dein-

king). 

 

The rejects that are removed during the preparation (contaminants, non-soluble components) 

are used for energy recovery. 

 
Figure 3-8: Process Steps PBC Recycling [UBA, 2016-1]. 

 

One of the challenges during the recycling process is printing inks which cannot be removed 

from the waste paper with the use of standard deinking processes. Problems are also caused 

by particular adhesive impurities, known as stickies (from adhesive labels or hot-melt adhe-

sives in brochures, for example), which are fragmented and can therefore no longer be re-

moved. Stickies can cause damage in the subsequent process. They can adhere to machine 

components which come into contact with the paper web and lead to web breaks [Gruber, 

2011]. 
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3.9 Container glass 

• There is a material-specific recycling route for container glass collected separately by col-

our in the collection system. The purity of the used glass is the central requirement of the 

process. The main processing steps are (see [bvse 2016, [Erdmann et al. 2009] and [UBA 

2024]): 

• Coarse and colour sorting 

• Shredding (e.g. roller crusher) and classification to ensure an optimised and homogeneous 

waste stream for the downstream sorting units 

• Classification 

• Separation of ferrous (magnetic separator) and non-ferrous metals (eddy current separa-

tor) 

• Separation of adhering labels and contaminants, such as coatings or dust, either by me-

chanical label remover with drum dryer or extraction without further drying. 

• Classification 

• Light, flat contaminants (e.g. plastics) are separated using air separators 

• Ceramics, stones and porcelain (CSP) as well as off-colours are selected using optoelec-

tronic systems 

  
Figure 3-9: Process steps for container glass recycling 

At the end of the process, a glass granulate is available that corresponds in quality to the 

original raw materials for container glass production. In the subsequent recycling in the glass-

works, the processed waste glass is mixed with sand, soda, lime and aggregates, heated and 

melted.  
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4 Overview of assessment catalogue 

The following describes a widely-applicable standard procedure for assessing the recyclability 

of packaging5. 

The assessment system is divided into three levels, each of which is structured by specific 

assessment criteria: 

• Assessment level 1: Allocation of packaging to the collection system 

• Assessment level 2: Sorting capacity of mixed packaging (LWP) 

• Assessment level 3: Suitability for mechanical recycling and provision of secondary prod-

ucts 

 

In level 1, the ability to allocate the packaging to the intended collection system is highlighted.  

Level 2 essentially assesses the recyclability in terms of the target material as to whether, 

following collection in the form of a mix with other packaging, the packaging which is to be 

assessed can be identified or sorted for preparation for mechanical recycling processes. The 

key identifying attributes of mixed packaging are the magnetising capacity (tinplate packaging), 

electrical conductivity (aluminium packaging) and NIR identifiability of the surface (plastics, 

PBC, liquid packaging board).  

Assuming that the packaging has generally been sorted into the sorting fraction6 intended for 

the target material, in level 3, the yield and quality of the secondary material obtained from the 

packaging are finally assessed. In this respect, the key criteria are the share of removable and 

non-recyclable packaging shares and unwanted inputs into the secondary product and/or the 

recycling process. 

 

Prerequisites and assumptions for the evaluation of packaging are that 

• the packaging is eligible for licensing 

• the consumer correctly allocates the packaging or packaging components to the intended 

collection system for packaging - subject to the criterion described in Section 5.1 - without 

exception 

• the consumer returns the entire packaging after use, i.e. without removing individual pack-

aging components, to the designated collection system. Exceptions to this are packaging 

components 

- which must be intrinsically and irreversibly separated in order to use the contents (e.g. 

transparent film around CD cases, disposable tear-off caps, crown corks) or 

- which are loosely attached to the packaging material and must therefore be completely 

separated from the packaging material for normal use without separation measures by 

the consumer (e.g. cutting, twisting, tearing) (e.g. outer packaging, shelves, boxes for 

sweets, snap-on and snap-off lids), 

which separate from each other solely as a result of mechanical stress during transport or 

preparation for sorting; the recyclability of these packaging components must be assessed 

separately from the actual packaging material. 

 
5 Definitions of the term “packaging” according to the Packaging Ordinance (VerpackV) Annex V (to Section 3 (1) 

no. 1). 
  
6 Regarding the management of special cases for consideration in level 3, see Figure 7-1 
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Not taken into account are the possible separation by the consumer of packaging combina-

tions which can be pulled apart by hand and their material-specific delivery to the corre-

sponding collection systems (in this context, a “3K yogurt pot” would be assessed as a pack-

aging unit consisting of a plastic cup, a paper sleeve and a plastic/aluminium lid). 

• the packaging is allocated a target material in the recycling process.  

As the further sorting (level 2) and preparation (level 3) of packaging is basically material-

specific, for the further recycling process, the type of determining packaging material must 

be defined in terms of the understanding of the accepted material or the target material. 

According to [ZSVR 2024], in the case of tinplate or aluminium packaging or composite 

packaging containing metal (such as multilayer packaging with aluminium layers, aerosol 

cans, composite cans with tinplate bottoms, but not metallised packaging and cups with 

aluminium plates and LPB), the respective metal is always the target material for recycling. 

Otherwise, the target material is generally considered to be the packaging material with the 

largest weight share of the packaging. If, in exceptional cases, a material which is only 

used as a packaging aid, for closures or wrappings, for example, has the largest weight 

share, the target material is determined differently in accordance with the packaging mate-

rial on which the packaging is based7 (for example, a cup, bag, can, bottle, tray or tube). 

 

Due to the considerable variety and development dynamics in the design of packaging, it may 

be possible in individual cases that a recyclability assessment is appropriate which, due to 

particular information situations or circumstances8, diverges from the standard procedure. Di-

vergences from the standard procedure are then to be shown and justified accordingly. 

The following table summarises the criteria for assessing the recyclability and their relevance 

to the possible target materials. 

 
7 Packaging component which forms the main part of the packaging and is designed to hold packaged goods. It is 

used for the partial or complete wrapping, and in its final state, forms an open or closed hollow container. (see 
DIN 55405). 

8 During the assessment of packaging made of wood or ceramics, for example. 
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Table 4-1: Overview of criteria catalogue. X = criterion to be applied to corresponding target 
material.  

Criterion Abbreviation 
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Level 1 Allocation of the packaging to the collection system 

Can the intended collection system 
of the packaging be allocated by 
the consumer?  

Collection system can 
be allocated X X X X X X X X X 

Level 2: Sorting capacity of mixed packaging collected 

Is the packaging large enough?  Minimum size X X X X X  X   

Identifiability of tinplate packaging: 
Is the packaging magnetisable? 
(magnetising capacity)1) 

Magnetising capacity 

X X X X X X  
  

Identifiability of Al packaging: Is 
the packaging sufficiently electri-
cally conductive? (Conductivity)1) 

Conductivity 

X X X X X  X 
  

Identifiability of packaging made of 
plastic, LPB, PBC composite, PBC 
and glass: Is the packaging recog-
nisable from its surface?  

Surface characteris-
tics 

X X X X X   X2 X2 

Level 3 Suitability for mechanical recycling and provision of secondary products  

Can a high-quality form of recy-
cling be expected for the packag-
ing?  

Extent to which the re-
cycling method is 
high-quality 

X X X X X X X X X 

Does the packaging contain non-
recyclable shares that can be sep-
arated during processing?  

Separable, non-recy-
clable shares X X X X X X X X X 

Does the packaging introduce 
(non-removable) impurities with 
the risk of contaminating the recy-
cled product and/or disrupting the 
recycling process?  

Non-separable shares 
and/or impurities  

X X X X X X X X X 

1) Target material plastic and/or PBC composite (not LPB): test for identification on basis of TP and/or small Al shares 
2) Packaging made of glass and PBC are collected separately from the LWP mixture as mono-material. The identification of PBC 

(via NIR) and glass (via visual sorting) as target materials does not therefore take place within the scope of LWP sorting, but 
downstream in the actual mechanical recycling process. Notwithstanding this, the assessment of identifiability is formally 
allocated to level 2 for reasons of clarity. As a rule (for exceptions, see [ZSVR 2022] or Table 6-7), the identifiability or sorting 
capacity of packaging made of glass and PBC can be assumed to be given. 
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5 Level 1: Allocation of the packaging to the collection 
system 

5.1 Can the intended collection system of the packaging be allo-
cated by the consumer? (Collection system can be allocated) 

Explanation 

To ensure the recyclability during the sorting and preparation, the consumer is required to take 

the packaging to the designated collection system after use. In general, it is therefore neces-

sary for the consumer to decide whether the packaging is intended for LWP, PBC or container 

glass collection9. Under certain circumstances, packaging in which LWP materials (for exam-

ple, plastics and aluminium) are combined with PBC can therefore lead to challenges with the 

allocation10. This can be particularly the case with packaging designs in the form of compounds 

or in the case of specific packaging aids (for example, cardboard label sleeves for yogurt pots). 

Disposal instructions provide the possibility for supporting the consumer with their decision in 

the case of packaging designs that may potentially be difficult to allocate.  

 

Operational implementation assessment 

Table 5-1: Assessment of the “can be allocated to collection system” criterion 

Aspect Explanation 

Technical information re-
quirement for the assess-
ment 

Packaging materials, weight shares, target material (for definition, see 
section 4) 

Assessment method, tool Determination on the basis of the packaging sample provided. If the tar-
get material is not clearly identifiable, completion of appropriate labora-
tory analyses on the types of material used and their weight shares 

 

 
9 The separate collection of metallic packaging is also possible in some cities or districts 
10 In the case of combinations of LWP material (in most cases, closures) with container glass or possibly Fe 

metal, for the purposes of simplification, no difficulties are assumed for the allocation to the material-specific 
collection system. 
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Table 5-2: Assessment of the “can be allocated to collection system” criterion 

Classification / assessment Explanation Classification 

Intended collection system for 
consumers can be allocated 
intuitively without any prob-
lems 

Packaging only consists of the LWP materials plastic, aluminium, 
tinplate or paper and/or container glass. Paper packaging aids (la-
bels) only account for a small weight share (significantly less than 
20% by mass) 

Intended collection system for 
consumers can be allocated 
intuitively to a limited extent 

Packaging material is LPB or 

Packaging material is a PBC-based composite and/or 

Packaging material is plastic, and packaging aids made of PBC have 
a considerable weight share (significantly more than 20 mass %). 

The packaging contains printed information regarding the intended 
collection (in this case, simply printing a recycling symbol equivalent 
to the “Green Dot” is not sufficient). 

The intended collection sys-
tem is difficult for consumers 
to allocate intuitively 

Packaging material is a PBC-based composite and/or 

Packaging material is plastic, and packaging aids made of PBC ac-
count for a considerable weight share of the packaging. 

The packaging does not contain printed instructions on its intended 
collection. 

The intended collection sys-
tem cannot be allocated on 
the part of the consumer 

Packaging material is neither plastic, LPB, PBC composite, alumin-
ium, tinplate nor paper and/or container glass 
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6 Level 2: Sorting capacity of mixed packaging (LWP) col-
lected  

6.1 Is the packaging large enough? (Minimum size) 

Explanation 

The minimum size of a piece of packaging is a key characteristic in terms of the successful 

sorting of mixed LWP. If the packaging falls below a minimum size, it is highly likely that it will 

be rejected in the first stages of the sorting, i.e. it will not be sorted to the required depth for 

high-quality recycling. An exception is ferrous metal packaging and/or packaging components 

(such as crown caps), which are usually removed from small material streams with a high 

degree of sorting success: 

• The classification of the primary material into two to three size categories takes place us-

ing drum sieves11. Narrowing down the grain spectrum to a specific minimum and/or maxi-

mum is necessary to ensure that the subsequent sorting units are able to work efficiently. 

Packaging which falls below the minimum size can only be allocated to the correct target 

fraction to a limited degree. 

• The air nozzle bar of an NIR sorting unit has a distance between each discharge blower 

(air nozzle) (see Figure 6-1). The nozzle distances are usually in a range of 12.5–37.5 mm. 

Packaging which is smaller than the nozzle spacing is less likely to be discharged; packag-

ing of a sufficient minimum size is highly likely to be discharged. 

 
Figure 6-1: Schematic representation of an NIR air nozzle bar with a nozzle spacing of 12.5 – 37.5 mm 

 

The lower grain size in the classification (drum sieving) is usually in the range of 20 to 50 mm. 

Therefore, 20 mm is set as the required minimum size for the packaging, as this also allows 

for a separation using an NIR sorting unit. 

Operational Execution Evaluation 

Table 6-1: Evaluation of the minimum height criterion 

Aspect Explanation 

Need for technical infor-
mation on the assessment 

Size, dimensions of packaging. 

Evaluation method, tool Determination by means of apparent observation of the packaging sam-
ple, supplemented by a laboratory test if necessary (laboratory test: 
Measuring the packaging or the packaging must not pass through a 
round opening with a diameter of 20 mm) 

 

 
11 Either a large drum sieve with two screen cross-sections or two drum sieves, each with one screen cross-sec-

tion are used. 
  

x
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Table 6-2: Evaluation of the minimum height criterion 

Classification / assessment Explanation classification 

Packaging has a sufficient size Packaging is larger than 20 mm in two dimensions 

Packaging does not have  sufficient size Packaging is smaller than 20 mm in two dimensions 

 

6.2 Identifiability of tinplate packaging: Is the packaging magnetis-
able? (Magnetising capacity) 

Explanation 

Packaging that can be magnetised can be removed from the packaging stream with a high 

degree of separation efficiency and yield. In most cases, a magnetic separator is installed after 

the classification process above a conveyor belt or a discharge edge at a maximum distance 

of 1 m. To allow the packaging to be removed and enter the intended recycling path for iron 

packaging, it is necessary for it to have sufficient ferromagnetic properties. 

Tinplate (iron) is normally used for packaging, in the form of cans, for instance. Labels, coatings 

or protective layers made of plastics do not generally have a negative effect on the sorting with 

magnetic separators. It can be assumed that the iron share of the tinplate packaging is usually 

sufficiently high and the magnetic separation is guaranteed. 

Operational implementation assessment 

Table 6-3: Assessment of the magnetising capacity criterion 

Aspect Explanation 

Technical information re-
quirement for the assess-
ment 

Magnetising capacity or Fe share  

Assessment method, tool Magnetising capacity is a separation feature that enables a high degree 
of sorting success. If TP is the material with the largest weight share of 
the packaging, as a general rule it can be assumed that the packaging 
can be sorted and separated without restriction. 

For packaging with lower shares of TP (small shares, although TP is the 
target material), the identifiability must be estimated. If in doubt, carry 
out plant or laboratory tests. 

The following set-up is suggested for a laboratory experiment: A cuboid 
ferrite permanent magnet is to be used for the laboratory experiments. 
The dimensions of the magnet should total at least 10*10*5 cm. The 
magnet is placed at a distance of 5 cm 12 above the packaging to be 
tested. The packaging must be tested in different positions underneath 
the magnet. If the packaging is lifted by the magnet in all positions, the 
packaging is to be assessed as magnetisable.  

 

 
12 Distance for the described laboratory magnet (10*10*5 cm). For other laboratory magnets, the distance may 

have to be adjusted. 
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Table 6-4: Assessment of the magnetising capacity criterion 

Classification / assess-
ment 

Simplified assessment  Plant / Pilot plant trial 

TP is the target material and 
material with the largest 
weight share in the packaging 
(e.g. can) 

TP is the target material, alt-
hough TP does not have the larg-
est weight share in the packag-
ing (composite containing metal) 

Detection of TP possible 
without restriction.  

No test required, as it is as-
sumed that a detection is possi-
ble in all cases 

Detection of TP takes place in all 
examined positions 

Detection of TP limited or 
not possible  

- If the detection of TP only takes 
place in part of the possible posi-
tions to be examined, the sorting 
behaviour of the packaging is as-
sessed on the basis of the material 
with the largest weight share (for 
example, plastic or paper) 

 

6.3 Identifiability of Al packaging: Is the packaging sufficiently 
electrically conductive? (Conductivity) 

Explanation 

Based on the electrical conductivity of a piece of packaging, the specific production of a non-

ferrous metal fraction is possible (especially aluminium). Eddy current separators are used to 

separate this fraction. For the precipitation, these make use of the formation of eddy currents 

in electrically-conductive materials in the presence of changing magnetic fields. In principle, it 

is irrelevant as to whether the conductive layer (for example, aluminium film) is enclosed by 

other layers (PBC, plastic). In general, success of the outcome increases with the surface area 

and the layer thickness of the non-ferrous metal as well as the share of the Al mass in terms 

of the overall packaging. It is also important to distinguish between whether the packaging 

contains aluminium film, or whether it has only been vapour-deposited with aluminium13. 

Commonplace packaging containing aluminium includes yogurt pot lids, vacuum packaging for 

coffee, aluminium films, aluminium tubes, pet food trays, empty tablet packaging (aluminium-

plastic blisters) or coffee capsules. Aluminium can be the original target material of the pack-

aging or, in combination with the target materials of plastic and PBC14 in particular, it may have 

a small share. If Al is used as both a target material and a small share, its identifiability must 

be checked on the basis of the conductivity. 

 
13 Vapour-deposited aluminium layers have a high pore content, so their conductivity is significantly limited. 
14 But not LPB, which is produced upstream in the sorting chain as a separate fraction through NIR detection 
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Operational implementation assessment 

Table 6-5: Assessment of the conductivity criterion 

Aspect Explanation 

Technical information re-
quirement for the assess-
ment 

Electrical conductivity or Al share  

Assessment method, tool If Al is the material with the largest weight share of the packaging, it can 
be generally assumed that the packaging can be sorted using an eddy 
current separator. 

In the case of lower Al shares (small Al share, although Al is the target 
material), plant or pilot plant tests must be carried out in case of doubt. 
The eddy current separator must correspond to an eddy current separa-
tor used in an actual LWP plant operation in terms of the key setting pa-
rameters (see Figure 6.2). The packaging to be tested is to be tested in 
different positions on the eddy current separator. If the packaging pro-
gresses beyond the point of separation in all positions, the packaging is 
to be assessed as electrically conductive. 

 

 
Figure 6-2: Sketch of an eddy current separator with eccentrically mounted pole wheel and the key 

adjustment parameters (belt speed, angle of the pole drum, rotational speed, distance 
and height of the point of separation) 
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Table 6-6: Evaluation of the criterion of electrical conductivity 

Classification / assess-
ment 

Simplified assessment  Plant/ pilot plant trial 

Al is the target material and 
the material with the largest 
weight share in the packaging 
(e.g. can) 

Al is the target material, although 
Al does not have the largest 
weight share in the packaging 
(e.g. composite containing 
metal) 

Detection Al possible with-
out restrictions.  

No test required, as it is as-
sumed that a detection is possi-
ble in all cases 

Detection of Al takes place in all 
possible positions to be examined 

Detection Al limited or not 
possible  

- If the detection of Al only takes 
place in part of the examined posi-
tions, the sorting behaviour of the 
packaging is assessed on the basis 
of the material with the largest 
weight share (e.g. plastic or paper) 

 

6.4 Identifiability of packaging made of plastic, LPB, PBC compo-
site and/or PBC and glass: Is the packaging recognisable from 
its surface? (Surface characteristics) 

Explanation 

The surface characteristics criterion is key to the identification of plastic packaging, liquid pack-

aging board (LPB) and paper composites (PBC). Most sorting plants distinguish between dif-

ferent types of plastic (PET, PE, PP, PS, etc.) and their composites with the use of NIR (near 

infrared) measuring technology, and remove them from the waste stream with the use of com-

pressed air. The conditions for a successful NIR sorting process depend on various factors: 

• Detectability of the target material on the surface 

- Type of surface material 

- Structure and layer thicknesses of composite materials (multi-layer) 

- Surface colour 

- Reflection behaviour 

• Several detectable materials have a share in the surface (for example, a bottle made of PE 

with a lid made of PP) and the position of the packaging on the sorting belt (in the case of 

flat packaging with a multi-layer structure in particular, different materials can be detected 

according to the side facing the separating unit) 

 

The surface colour and its reflective behaviour are decisive factors that significantly influence 

the sorting capacity. Surfaces which are reflective or have a metallic coating reflect the near-

infrared radiation non-specifically, so that a detection of the material is impossible. Dark or 

black materials absorb the near-infrared radiation. This serves to prevent a reflection towards 

the detector unit. The recognition of the material and the output as the target fraction is impos-

sible. Plastics which are coated in this way or are dark-coloured cannot be transferred to the 

correct recycling path and end up in the sorting residues or mixed plastics fraction. 

Packaging which consists of several materials also poses problems for the identification. In 

principle, a piece of packaging can be designed on a multilayer basis (different material layers) 
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and/or with several packaging components, such as packaging aids. The NIR detection of 

packaging with multilayers is influenced by the layer structure, the respective layer thick-

nesses, the materials used and individual settings of the NIR sorting system. A complete coat-

ing with impurities could also, in principle, lead to a correct identification of the target material 

if the layer thickness of the impurities is sufficiently low and the reflection behaviour is favour-

able. 

Ultimately, however, the points at which the surface measurements are taken is decisive. The 

probability of a correct allocation to the target fraction increases with the surface share of the 

target material. If more than 30% of the surface of the target material consists of impurities15, 

there is a high probability that a correct identification of the target material cannot take place. 

Labels, printing or wrappings can therefore have a negative effect on the NIR detectability of 

the target material if they are not made of the target material. Closure systems (lids, caps, 

screw caps, sealing films, pourers, dispensers, etc.) made of impurities can also prevent the 

packaging from being allocated to the correct target fraction. In both of the aforementioned 

cases, there is a risk that the material of the packaging aid will be detected. This also depends 

on the position of the packaging on the sorting belt (especially in the case of flat packaging) 

and on the technical specifications of the NIR separator. 

Large, flat, flexible plastics (films) occupy a special position. 

Flat packaging makes the identification of other packaging difficult or impossible, especially 

when it covers it. Plastic films are also more difficult to remove using the NIR technique, as the 

flight behaviour during the blowing out process is diffuse. Flexible plastics can also change 

their position on the NIR detection belt at high belt speeds. The targeted blowing out is no 

longer possible. To prevent these effects, large-scale flexible plastics are separated out at the 

beginning of the sorting process using an air separator and are usually fed in as a separate 

fraction for further recycling after the manual product control. 

For this type of packaging, the identification and/or sorting can also be carried out with the 

weight per unit area instead of the NIR detection of the surface. As part of this assessment 

methodology, an output is assumed from an area of > DIN A4, regardless of the plant-specific 

equipment settings. 

Packaging made of glass and PBC is collected separately from the LWP mixture as mono-

material. The identification of PBC (via NIR) and glass (via visual sorting) as target materials 

does not therefore take place within the scope of LWP sorting, but according to the material-

specific, separate collection in the actual mechanical recycling process. Notwithstanding this, 

the assessment of identifiability is formally allocated to level 2 for reasons of clarity. As a rule 

(for exceptions, see [Table 6-7), the identifiability and/or sorting capacity of packaging made 

of glass and PBC can be assumed to be given. 

  

 
15 Plastics Recyclers Europe: www.plasticsrecyclers.eu 
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Operational Execution Evaluation 

Table 6-7: Assessment of the surface characteristic criterion 

Aspect Explanation 

Technical information re-
quirement for the assess-
ment 

1. Colour and reflectivity of the surface/s 

2. For different surface materials: Distribution of the surface in per-
centage (also, position dependency) 

3. Special case of flexible plastics: Surface area, dimensions of 
the packaging. 
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Assessment method, tool According to [ZSVR 2024], empirical testing of identifiability/separability 
in trials is generally not required. Packaging features that do, how-
ever, require an identifiability/separability test by means of trials 
are 

Plastic packaging 

• Large-area labelling (> 50 % of the surface) with foreign material  

• Full sleeve labelling (exception: full sleeves without light barrier of 
PET hollow bodies - clear or light blue - when using OPS, PET or 
PO sleeves) 

• Multilayer structure (except: PE/PP-EVOH)  

• Metallisation (except inside / metallised in the middle layer) 

• Colouring using carbon black-based dyes (also when used in inner 
layers) 

• > 50 % full-surface black printing (incl. background colour) using 
carbon black-based pigments 

• Different types of plastic on the front and back sides 

• Metal pigments applied over a large area (> 50% of the projected 
surface) (lacquering, coating or embossing) 

• Nets 

 

Fibre-based composite packaging / PBC composites  

• Fully coated surface  

- except clear protective coatings up to a coating thickness <= 5 
micro-metres or  

- except on the inside of pouches, bags and carrier bags, if the 
paper grammage is at least 100 g/m²  

• Plastic-coated surface  

- except on the inside of bags, pouches and carrier bags, if the 
paper grammage is at least 100 g/m²  

• Metal pigments (lacquering, printing, coating or embossing) applied 
over a large area (> 50 % of the projected surface)  

• coloured black using carbon black-based pigments  

• >50 % printed in black over the entire surface (incl. background col-
our) using carbon black-based pigments  

 

Fiber-based packaging / PPK packaging  

• Fully coated surface  

- (except clear protective coatings up to a coating thickness <= 
5 micro-metres or  

- except on the inside of bags, pouches and carrier bags, if the 
paper grammage is at least 100 g/m²  

• Plastic-coated surface  

- except on the inside of bags, pouches and carrier bags, if the 
paper grammage is at least 100 g/m²  

• metal pigments (lacquering, printing, coating or embossing) applied 
over a large area (> 50 % of the projected surface) 

 

 

LPB 

• design deviating from the standard structure (non-wet-strength 
cardboard, PE ± aluminium) 
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• Metal pigments applied over a large area (> 50 % of the projected 
surface) (painting, printing, coating or embossing) 

• > 50 % full-surface black printing (incl. background colour) using 
carbon black-based pigments 

 

Glass 

• lack of transparency or translucency (detection with optical sorting 
units in the ultraviolet or visible light wave range (wavelength range 
400 nm-780 nm)) 

 

The assessment is based on 

-visual assessment of whether there are packaging features 
that require inspection (otherwise it is assumed that the product 
can be identified without restriction) 

- in the special case of flexible plastics: determination by means 
of visual inspection or measurement of the packaging sample 

- Test to assess the identifiability (if corresponding packaging 
features are present) 

 

According to [ZSVR 2024], the test should be carried out using a stand-
ard detection unit. The following procedure is suggested for a test: In at 
least 10 runs, the packaging is fed to the NIR separation unit, e.g. by 
throwing it onto or dropping it onto the feed belt (the position of the 
packaging to be expected in reality should be taken into account via the 
random feed position) and the percentage allocation to the sorting frac-
tions into which the packaging is discharged is determined over all runs. 

 

Table 6-8: Assessment of the surface characteristic criterion 

Classification / assess-
ment 

Simplified assessment  Test (required if the attribute 
according to [ZVSR 2024 An-
nex 2] is available) 

Detection and separability of 
target material possible with-
out restriction.  

There is no packaging attribute 
according to [ZVSR 2024 Annex 
2 or Table 6-7], or the packaging 
has a surface area clearly >DIN 
A4 (special case of flexible plas-
tic) 

A correct allocation of the target 
material takes place in at least 
95% of all cycles. 

Detection and separability of 
target material restricted  

 A correct allocation of the target 
material takes place in 75% to 
95% of all cycles. 

Detection and separability of 
target material clearly re-
stricted 

 A correct allocation of the target 
material takes place in 75% to 
50% of all cycles. 

Detection and separability of 
target material impossible 

 A correct allocation of the target 
material takes place in less than 
50% of all cycles. 
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7 Level 3: Suitability for mechanical recycling and provi-
sion of secondary products 

The starting point for the assessment in level 3 is that the packaging is generally sorted into 

the fraction which is intended for the target material. 

In special cases, in the case of LWP materials for which the sorting capacity of the target 

material is not given, the actual sorting fraction to be expected for the packaging or its recycling 

method is to be assessed in level 3 instead of the fraction which is intended for the target 

material. The corresponding decision-making grid is shown in the following figure. 

 
Figure 7-1: Selection of the recycling method for assessment in level 3 for mixed packaging (LWP).  

 

7.1 Can a high-quality form of recycling be expected for the Pack-
aging? (Quality of the recycling method) 

The fractions to be yielded from the LWP sorting and pressed as baled goods, and the pack-

aging collected separately on a material-specific basis from the PBC and container glass, are 

sent for recycling. The marketing depends strongly on the quality of the material and the current 

marketing prices. In the status quo, sorted plastics (PP, PE, PET, PS, films), metals, liquid 

packaging board, PBC and container glass, apart from non-material shares, are generally re-

cycled mechanically and then returned as secondary products to the plastics processing in-

dustry or to aluminium, steel, glass and paper manufacturers. 

The method presented here for assessing the recyclability prioritises high-quality mechanical 

preparation methods with a view to the potential reuse of the recycled products as a substitute 
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for the original primary material. In terms of this method, packaging used for the purposes of 

energy recovery is generally classified as being non-recyclable. 

  

The recyclability assessment is carried out in relation to the material-specific collection and 

recycling processes that are relevant in Germany today. Today, high-quality mechanical recy-

cling is generally only available for certain packaging materials. These packaging materials 

are iron, aluminium, container glass, PBC, LPB and the plastic types PE, PP, PS and PET (for 

example, transparent bottles). For other packaging materials (for example, PVC, biodegrada-

ble plastics or natural materials such as wood), no recyclability can currently be assumed16. 

Today, there are very few buyers for the mechanical recycling of sorted mixed fractions made 

from transparent PET bottles and other PET packaging materials (for example, trays, blister 

packs), as different types of PET are used which cannot be recycled together or can only be 

recycled together mechanically on an extremely limited basis.   

These difficulties mean that at present, only PET bottles are sent for high-quality mechanical 

recycling, while other PET fractions (for example, PET trays) are mostly used for energy re-

covery [Öko-Institut 2016]. 

The following table summarises the preparation methods which may be expected in the status 

quo and an assessment in terms of high-quality. 

 

Table 7-1: Overview of recycling methods 

Sorting fraction Recyclable material Expected type of recy-
cling in terms of recycla-
ble material [ZVSR 2024] 

Decomposition 
[ZVSR 2024] 

PE, rigid, semi-rigid For blow-moulded or injec-
tion-moulded products: 
HDPE (PO) 

High-quality mechanical Cartridges for 
sealants 

PP, rigid, semi-rigid For injection moulded 
products  

or thermoforms: 

PP (PO) 

High-quality mechanical Cartridges for 
sealants 

PS, rigid, semi-rigid For injection moulded 
products: PS, dimension-
ally stable PE and PP con-
tent 

Only high-quality mechani-
cal to limited extent 

foamed plastics 
incl. EPS products 

PET bottles transpar-
ent, clear or coloured 
(PET-A) 

For bottles (not contact-
sensitive) or thermoforms 
or packaging tape: PET; 
PO from closures 

High-quality mechanical Opaque PET bot-
tles and other PET 
products 

Other PET packaging 
(PET-A) such as trays, 
lids, cups and other 
thermoforms 

For thermoforms or pack-
ing tape: PET 

Predominantly energy re-
covery / only high-quality 
mechanical in individual 
cases 

- 

PE, large-format films ≥ 
DIN A4 

For blown film and injec-
tion moulded products: 
LDPE (PO) 

High-quality mechanical Aluminium-va-
pourised plastics 

 
16 The quantities of packaging waste from biobased polymers (for instance, PLA/starch blends) in the LWP 

stream, for example, are still too small to carry out a generally possible but nonetheless uneconomical fraction 
and/or type-specific form of mechanical recycling. 
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Sorting fraction Recyclable material Expected type of recy-
cling in terms of recycla-
ble material [ZVSR 2024] 

Decomposition 
[ZVSR 2024] 

PP, large-format films 
≥DIN A4 

For injection moulded 
products  

or thermoforms: PO 

Only high-quality mechani-
cal to limited extent 

Aluminium-va-
pourised plastics 

PE, flexible < DIN A4 For blown film and injec-
tion moulded products: PO 

Only high-quality mechani-
cal to limited extent 

 

PP, flexible < DIN A4 For injection molded prod-
ucts or thermoforms: PO 

Only high-quality mechani-
cal to limited extent 

 

EPS EPS Predominantly energy re-
covery / only high-quality 
mechanical in individual 
cases 

 

LPB (cardboard compo-
sites made of card-
board/PE or card-
board/aluminium/PE) 

Fibre content (for corru-
gated base paper) PO 
content (for injection-
moulded products) and Al 
content 

High-quality mechanical Other items made 
of paper, card-
board, carton 

Other fibre-based com-
posite packaging (with-
out metallic main com-
ponent) (→ PBC from 
LWP) such as lami-
nated folding boxes, 
composite cans, coated 
papers, paper cups 
coated on both sides, 
wrappers, etc. 

For corrugated base pa-
per: fibre content 

Only high-quality mechani-
cal to a limited extent17 

 

Liquid packaging 
board, wax, paraf-
fin, bitumen and 
oiled paper 

PBC packaging, without 
composites such as 
corrugated board, fold-
ing boxes, paper bags 

Fibre content High-quality mechanical18 Liquid packaging 
board, wax, paraf-
fin, bitumen and 
oiled paper 

Tinplate and thin sheet 
metal packaging as well 
as composites contain-
ing tinplate such as tin 
cans, aerosol, varnish 
and paint cans, tinplate 
containers, composite 
cans with tinplate bot-
toms 

Fe and Al content High-quality mechanical  

 
17 For packaging filled with liquid or paste contents, individual evidence must be submitted in accordance with the 

detailed provision in 4.2. [ZSVR 2022] 
18 For packaging filled with liquid or paste contents, individual evidence must be submitted in accordance with the 

detailed provision in 4.2. [ZSVR 2022] 
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Sorting fraction Recyclable material Expected type of recy-
cling in terms of recycla-
ble material [ZVSR 2024] 

Decomposition 
[ZVSR 2024] 

Aluminium packaging 
and aluminium-based 
composites (for exam-
ple, aerosol cans, trays, 
tubes) or composite 
packaging containing 
aluminium film, blister 
packs for tablets, stand-
up pouches, dry soup 
bags, tubes 

Al and Fe content 

For Al composites, only Al 
share 

High-quality mechanical  

Container glass and 
glass packaging 

Glass content;  

Fe and Al content from lids 
and closures  

High-quality mechanical Lead glass, non-
processed safety 
glass, glass ce-
ramics, lighting 
products, TV 
glass, quartz glass 
and other glass 
containing lead 

 

Operational implementation assessment 

Table 7-2: Assessment of the extent to which the recycling method is high-quality criterion 

Aspect Explanation 

Technical information re-
quirement for the assess-
ment 

Expected recycling method for the packaging  

Assessment method, tool Determination of the expected sorting fraction (see Figure 7-1) and allo-
cation of an expected preparation method (see Table 7-1). 
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Table 7-3: Assessment of the extent to which the recycling method is high-quality criterion 

Classification / assessment Explanation Classification 

Expected preparation method for the tar-
get material19 of the packaging is high-
quality mechanical  

Sorting fraction films, PP, PE, LPB, non-ferrous metals, 
PET (transparent bottles) tinplate, PBC or container glass  

Expected preparation method for the tar-
get material of the packaging is predomi-
nantly high-quality mechanical  

• Rigid, semi-rigid PS 

• Large-format PP films ≥DIN A4 

• Flexible PE < DIN A4 

• Flexible PP < DIN A4 

Expected preparation method for the tar-
get material of the packaging is only 
partly high-quality mechanical 

• PBC from LWP 

Expected preparation method for the tar-
get material of the packaging is only high-
quality mechanical in individual cases 
and/or the preparation method for the tar-
get material of the packaging is exclu-
sively for energy recovery  

• Other PET packaging (PET-A) (exception in individual 
cases upon provision of proof) 

• EPS (exception in individual cases upon provision of 
proof) 

• Target material is not TP / Fe, aluminium, container 
glass, beverage carton, PBC, PE, PP, PS or PET or 

• Sorting residues are to be assumed as the expected 
fraction after sorting 

• Packaging excluded from a sorting fraction (see col-
umn 4 Table 7-1)  

 

If, in individual cases, the existence of the infrastructure necessary for high-quality mechanical 

recycling and its use can be documented, an exception may apply. For the respective individ-

ual case, the documentation must include: Proof that the result of the recycling process is high 

value in terms of the minimum standard and proof that the recycling method was provided to 

an appropriate extent, as supported with a weighing slip, [ZSVR 2024]. 

  

 
19 In special cases, in the case of LWP materials for which the sorting capacity of the target material is not given, 

the actual sorting fraction to be expected for the packaging or its recycling method is to be assessed in level 3 
instead of the fraction which is intended for the target material. 

  



 

530592 

Recyclability of packaging – assessment catalogue 
34 

 

 

7.2 Packaging plastics (PE, PP, PS, PET) 

7.2.1 Does the packaging contain non-recyclable shares that can be removed during 
the preparation steps? (Separable packaging components) 

Explanation 

During the preparation of standard packaging plastics, there are individual packaging compo-

nents that are foreign to the material and interfere in the preparation process or can have a 

negative impact on the quality of the recycled product. However, some of these non-recyclable 

packaging shares can usually be removed in the various steps of the preparation process 

(washing, float and sink separation, melt extrusion). 

• The washing usually takes place in aqueous medium. The purpose of the washing is to 

clean product of adhesions and to remove or detach labels, foreign materials and other un-

wanted components such as prints. 

• Subsequently, a density separation (float and sink separation) of the previously crushed 

and washed packaging is usually carried out so that the requisite plastic fraction can be 

enriched further. With the use of water, plastic types with a density greater or less than 1 

g/cm³ are separated from each other. During the preparation of polyolefins (density < 1 

g/cm³), plastics and other materials with a density > 1 g/cm³ can be removed as a sink 

fraction. Density separation reaches its limits for plastic types with small density differ-

ences. Plastics with a similar density such as PP and PE, for example, cannot be sepa-

rated from each other. In this case, special liquids with a density which is between those of 

the target plastics can be used. However, this is rarely practised. During the recycling of 

PET (> 1 g/cm³), float and sink separation can be used to separate and recycle closures in 

particular, which are mostly made of PE-HD. The crushed components of the closure then 

end up in the light fraction and are therefore removed from the non-floating PET. PS (> 1 

g/cm³) is also obtained as a sinking fraction and freed from specifically lighter PO shares. 

Changing the density of the original packaging material through the use of blends and ad-

ditive compounds, for instance, can result in the introduction of impurities into the target 

fraction of the separation step or lead to the rejection of types of plastic from the target 

fraction that are actually wanted. 

• During the further preparation of plastic fractions, the focus is on obtaining re-granulates 

(without additives) or regenerates (with additives) in the remelting process. During the ex-

trusion / melting process, the shares that have a lower melting temperature compared with 

the processing temperature are also transferred into the re-granulate. These can cause a 

deterioration in the characteristics of the product (see Section 7.2.2). Therefore, the pro-

cessing of composite materials, blends and plastics with additive compounds is potentially 

problematic. Although higher melting components can be separated and discharged as 

residues with the use of melt filtration, they increase the cleaning workload for the filter 

screen and also lead to yield losses of the target material during the course of the filtration. 

Low-melting components, on the other hand, find their way into the recyclate and/or de-

compose beforehand, which leads to a deterioration of the mechanical and visual charac-

teristics of the recyclate.  

 

The following is an overview of substances that can be removed during the course of the afore-

mentioned preparation steps. 
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Table 7-4: Overview of removable, non-recyclable packaging components (according to the 
European PET Bottle Platform and Plastics Recyclers Europe). Processing 
temperatures for new goods according to Saechtling20. 

 Washing of the crushed 

packaging components 

Density separation of the 

crushed, washed packag-

ing components 

Remelting process of the 

target fraction from the 

density separation 

PE-HD Adhesives (water soluble 
below 60°C), paper labels 

Packaging components, 
substances with a density 
>1 g/cm³: PS, PET, PVC, 
EVA with aluminium 

Packaging components, 
substances, etc. with a 
melting temperature higher 
than the processing temper-
ature (approx. 160-220°C) 

PE-LD Adhesives (water soluble 
below 60°C), paper labels 

Packaging components, 
substances with a density 
>1 g/cm³: PS, PET, PVC, 
EVA with aluminium 

Packaging components, 
substances, etc. with a 
melting temperature higher 
than the processing temper-
ature (approx. 180-250°C) 

PP Adhesives (water-soluble 
below 80°C, paper labels) 

Packaging components, 
substances with a density 
>1 g/cm³: PS, PET, PVC, 
EVA with aluminium 

Packaging components, 
substances, etc. with a 
melting temperature higher 
than the processing temper-
ature (approx. 200-270°C) 

PET, trans-
parent bot-
tles 

Adhesives (water- or alkali-
soluble in the temperature 
range 60 – 80°C), 

Paper labels 

Packaging components, 
substances with a density 
<1 g/cm³: PE, PP, foamed 
PET, OPP, EPS  

Packaging components, 
substances, etc. with a 
melting temperature higher 
than the processing temper-
ature (approx. 260-300°C) 

PS Adhesives (water soluble), 
paper labels 

Packaging components, 
substances with a density 
<1 g/cm³: PE, PP, foamed 
PET, OPP, EPS 

and with a density >1.08 
g/cm3: PET, Al 

Packaging components, 
substances, etc. with a 
melting temperature higher 
than the processing temper-
ature (approx. 170-280°C) 

 

The PO shares of transparent PET bottles (especially caps) can be removed for further recy-

cling during the course of the PET preparation (floating fraction of the density separation). 

Accordingly, further recycling can also be assumed for rigid PE and PP shares that are sepa-

rated during PS recycling. 

In the case of the other light or heavy fractions from the density separation of other types of 

plastics, energy recovery is usually the only solution because of the heterogeneous composi-

tion (various types of plastics or non-plastic materials). 

 
20 Processing temperatures for re-granulates tend to be lower 
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Operational implementation assessment 

Table 7-5: Assessment of the removable packaging components criterion 

Aspect Explanation 

Technical information re-
quirement for the assess-
ment 

Description of packaging materials and packaging aids (including adhe-
sives), in particular with regard to 

• Materials used (including composition and shares), shares of 
mass, structure 

• Solubility of the adhesives used 

• Density of the materials used, melting point and/or glass transi-
tion temperature 

through examinations or on the basis of valid secondary information 

Assessment method, tool If no valid secondary information (for example, manufacturer’s data or 
processing experience on incompatibilities of aggregates, for example, 
non-removable shares with the target material) is available on the pack-
aging materials, studies on the solubility, density and remelting behav-
iour on a laboratory scale are helpful: 

Assessment of the solubility of adhesives / labels: 
The procedure taken could, for example, be equivalent to the Quick 
Test QT504 of the European PET Bottle Plat-
form(www.epbp.org/page/8/downloads). The description of the experi-
ment applies to PET. For the other plastic fractions, the procedure can 
be carried out in an aqueous phase in the respective temperature 
ranges indicated along the same lines as the procedure described in 
Quick Test QT504. 

Assessment of swim and sink behaviour: 
The procedure taken could, for example, be equivalent to the Quick 
Test QT502 of the European PET Bottle Platform. Alternatively, a den-
sity determination of packaging components after crushing (only non-
foamed materials) can be carried out according to DIN 1183-1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.epbp.org/page/8/downloads
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Table 7-6: Evaluation of the criterion separable, non-recyclable packaging components21. Data 

in % by mass. Performance levels according to Annex II of the PPWR Amendments of the 

European Parliament to the Commission proposal of 18.04.2024. as additional information 

 

Classification / 
assessment 

Explanation classification Performance levels 
and non-recyclable 
components accord-
ing to PPWR draft  
Annex II 22  

Packaging does 
not contain any 
separable, non-
recyclable shares  

The secondary information on the Packaging and/or the 
examinations carried out prove that the Packaging does 
not contain any non-material and removable shares 
(packaging made from mono-material) 

Level A (≤ 5%) 

Packaging con-
tains small shares 

The secondary information on the Packaging and/or the 
examinations carried out prove that the Packaging con-
tains non-material and removable shares up to a maxi-
mum of 10%. 

Level B (>5% - ≤20% 
Packaging con-
tains relevant 
shares 

The secondary information on the Packaging and/or the 
examinations carried out prove that the Packaging con-
tains non-material and removable shares of between 
10% and a maximum of 30%. 

Level C (>20% - ≤30%) 

Packaging con-
tains significant 
shares 

The secondary information on the Packaging and/or the 
examinations carried out prove that the Packaging con-
tains non-material and removable shares of between 
30% and a maximum of 50%. 

Technically not  
recyclable 

Packaging con-
tains large shares 

The secondary information on the Packaging and/or the 
examinations carried out prove that the Packaging con-
tains non-material and removable shares of more than 
50%. 

Packaging is 
completely re-
moved 

The secondary information on the Packaging and/or the 
examinations carried out prove that the Packaging has 
been changed in terms of its characteristics (e.g. den-
sity), for example, by non-removable non-material 
shares (e.g. additive compounds or composites), in such 
a way that it is completely removed. 

 

7.2.2 Does the packaging introduce (non-separable) impurities with the risk of con-
taminating the recycled product and/or disrupting the recycling process? (Im-
purities with risks) 

Explanation 

In the understanding of this methodology, substances with a rather low risk of contamination 

are those substances in the packaging which, depending on their concentration, generally do 

not have a significant negative impact on the visual, mechanical or other characteristics of the 

 
21 PO shares from PET recycling is not considered as separable but recyclable shares. 
22 Amendments by the European Parliament to the Commission proposal of 18.04.2024 for a regulation of the Eu-

ropean Parliament and of the Council on packaging and packaging waste, amending Regulation (EU) 
2019/1020 and Directive (EU) 2019/904 and repealing Directive 94/62/EC of 18.04.2024. The exact calculation 
of the performance levels according to PPWR is laid down in delegated acts. The specification of the perfor-
mance levels serves to orient the classification within the framework of this evaluation catalogue, which is car-
ried out according to its own criteria. 
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recyclate and therefore its marketability. The recyclate only has minor restrictions in terms of 

processability and the downstream area of application. 

Substances with a significant risk of contamination are substances in the packaging which, 

partially depending on the concentration, have such a significant negative impact on the visual 

and mechanical properties that the product expected from the preparation process may no 

longer be marketable and can only be used for the purpose of energy recovery. The recyclate 

then has considerable limitations in terms of its processability and area of downstream appli-

cation. 

The following table provides a simplified and non-exhaustive list of the typical impurities. The 

information is largely from the recommendations of [ZVSR 2024], Recyclass23 and [APR 2022]. 

The information in Table 7-7 provides an estimate of the process disturbances or impurities 

which are, in reality, to be expected for the materials mentioned. A specific assessment would 

generally require specific examinations. For some specific contaminations (according to [ZVSR 

2024] and [APR 2021]), the recyclability of the packaging can generally be excluded.24 

Recycling incompatibility due to limited residual emptying of plastic packaging  

Residual contents of special filling goods that remain in the packaging after use can increase 

the efforts for the recycling process of the packaging. For the contents silicones, acrylates, 

polyurethanes and other cross-linking substances, waxes and paraffins as well as bituminous 

compounds (selection according to [ZSVR 2024]), potentially limited emptying of residues of 

plastic packaging is therefore rated as contamination. 

So far, relevant aspects that have to be taken into account for a specific evaluation of the 

emptying of packaging, such as "intended emptying" or a “minimum quantity threshold for 

product residues" have not yet been specified within the framework of the minimum standard. 

Until then, according to the minimum standard, the contents for plastic packaging silicones, 

acrylates, polyurethanes and other cross-linking substances, waxes and paraffins as well as 

bituminous masses are assessed as incompatibility with recycling.  

For the time being, the assessment will be made in general and only based on the type of filling 

goods. Not considered are 

• the characteristics of the contents (e.g. solid, liquid, viscous), 

• amount of remaining content or 

• Characteristics of the packaging design that hamper emptying  

 

 

 
23 https://recyclass.eu/recyclass/design-for-recycling-guidelines 
24 According to [ZSVR 2021], individual proof must be provided for a deviating determination of harmlessness re-

garding the recyclability of incompatible substances. 
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Table 7-7: Simplified overview of contamination with potential risk (according to [ZVSR 2024], https://recyclass.eu/recyclass/design-for-recycling-guidelines, [APR 
2021], see also there for more detailed information on other packaging materials). 

Target mate-
rial 

Low risk High risk Not recyclable [ZVSR 2024] 

PE, flexible 
(for blown film 
and injection 
moulded prod-
ucts) 

Packaging material: Multi-
layer with ≤5% PP 

Barriers: ≤5% EVOH, metal-
lised barrier layers 

≤1% PVOH (for coloured films 
according to Recyclass) 

Packaging Ingredients: PP, 
PBC 

Colours / Prints: 

Prints <50% (transparent films) 

Prints >50% (colored foils) 

≤0.8% NC-based printing inks 
(according to Recyclass for 
coloured films) 

Packaging material: Multilayer 
PE/PP with >5% PP 

Barriers: >5% EVOH, PVOH 
(transparent films and >1% for col-
oured films according to Recy-
class) 

Packaging components: Metal-
lised labels, all other materials with 
a density <1g/cm3 

Colours / Prints:  

Prints >50% (transparent foils), 
bleeding inks, toxic, dangerous 
inks 

>0.8% NC-based printing inks (ac-
cording to Recyclass for coloured 
films) 

Fibre-containing labels if the cellulose content cannot be removed by means of 
cold washing 

PA layers, made of polyamide25  

PE-X-components26 

PVDC layers 

other non-PE polymeric layers (excluding adhesion promoters, adhesives, PP, 
EVA and EVOH) 

Non-polymer layers (except SiOx/AIOx/metallization) 

NC inks used in adhesive side printing. 

[APR 2024]: PVC 

 

 
25 Individual evidence of polyamide-6 or co-polyamide 6/6.6 in co-extruded PE/PA/(EVOH) films in combination with a MAH-grafted PE as an adhesion promoter (AP) in a ratio of at 

least 0.5 g AP per g PA (+EVOH) or polyamide-6 in laminated PE/PA films in combination with a MAH-grafted PE as a compatibility promoter (CP) in a ratio of at least 0.15 g CP 
per g PA 

26 Reference for PE-Xc < 50 kGy 
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Target mate-
rial 

Low risk High risk Not recyclable [ZVSR 2024] 

PP flexible (for 
injection 
moulded prod-
ucts or ther-
moforms) 

Packaging material: Multi-
layer with PE (≤10% according 
to Recyclass), 

Barriers: EVOH (≤5% accord-
ing to Recyclass), 

metallised barrier layers 

Packaging Components:  

PE-, PBC 

Colours / Prints:  

Prints <50% (transparent films) 

Prints >50% (coloured films) 

Additive: PBT Voiding Agent 
<5% (according to Recyclass 
for coloured films) 

Packaging components: Metal-
lised labels, all other materials with 
a density <1g/cm3 

Adhesives: non-soluble 

Colours / Prints:  

Prints >50% (transparent films), 
bleeding colours, toxic, hazardous 
inks 

The silicone components;  

foamed non-thermoplastic elastomers with a density < 1 g/cm³;  

foamed non-polyolefinic components;  

Labels containing fibres if the cellulose content cannot be removed under the 
conditions of cold washing. 

 

HDPE rigid 
(for blow 
moulded or in-
jection 
moulded prod-
ucts) 

Barriers: EVOH<1%27 

Packaging components: (e.g. 
caps, labels, closures): PP 
>8%28);  

Colours/prints: direct printing 
(coloured containers) 

Packaging material: Multilayer 
HDPE + (PLA, PVC, PS, PET, 
PETG)  

Barriers: EVOH >1%; Aluminium 

Packaging components: metalli-
sation or Al, PVC; foiled paper 

Inks/prints: bleeding colours, 
toxic, hazardous inks, direct print-
ing (colourless containers), 

The silicone component 

Fibrous labels if the cellulose content cannot be removed under the conditions 
of cold washing  

PET-Sleeves Dichte <1g/cm³ 

PA Barriers 

PE-X-Component 

PVDC barriers 

Non-PO plastics with a density < 1 g/cm³ 

 

 

 
27 Exception EVOH > 6.0% in combination with PE-g-MAH tie layers (MAH > 0.1%) and EVOH to tie layers ratio ≤ 2 (https://recyclass.eu/de/novel-findings-for-functional-barriers-in-

hdpe-containers/) 
28 Assumption based on ISD information.  
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Target mate-
rial 

Low risk High risk Not recyclable [ZVSR 2024] 

PP rigid 

(for injection 
moulded prod-
ucts or ther-
moforms) 

Barriers: EVOH<1%29 

Packaging components: (e.g. 
caps, labels, closures): PE 
>8%30)  

Colours/prints: direct printing 
(coloured containers) 

Packaging material: Multilayer PP 
+ (PLA, PVC, PS, PET, PETG)  

Barriers: EVOH >1%; Aluminium 

Packaging components: Metalli-
sation, Al, PVC,  

Adhesives: non-soluble 

Inks/prints: bleeding colours, 
toxic, hazardous inks, direct print-
ing (colourless containers), 

Silicone components 

Components of foamed non-thermoplastic elastomers 

Fibrous labels if the cellulose content cannot be removed under the conditions 
of cold washing 

PET-Sleeves with a density <1g/cm³ 

PA barriers 

PVDC barriers 

Non-PO plastics with a density < 1 g/cm³ 

PS rigid 

(for injection 
moulded prod-
ucts) 

Barriers: EVOH 

Colours/Prints: Prints <50% 

Barriers: PA, PVDC 

Colours/Prints: Prints >50% 

Foreign plastics or multilayers of density class density 1.0 – 1.08 g/cm³ 

Fibrous labels if the cellulose content cannot be removed under the conditions 
of cold washing 

PET Bottles 
Transparent 

(for bottles - 
not contact-
sensitive, ther-
moforms or 
packaging 
tape) and 
other trans-
parent, rigid 
PET packag-
ing (ther-
moforms or 
packaging 
tape) 

Additives, filler materials: 
AA/UV blockers, O2 absorbers, 
brighteners 

Labels: lightly metallised la-
bels, hot-melts 

Colours / Prints: Direct print-
ing with production code, best-
before date 

 

 

 

 

 

Colours: transparent colours ex-
cept "light-blue", opaque, fluores-
cent, metallic bottle colour 

Additives, filler materials: bio- / 
oxo- / photodegradable additives, 
nanocomposites 

Labels: heavily metallised labels, 
pulpable paper labels 

Adhesives: non-soluble  

Inks/Prints: Printing with bleeding 
inks, toxic, hazardous inks, direct 
printing; PE with water-soluble col-
our 

PET-G-components, POM-components, PVC components 

EVOH layers, silicone components, PA monolayer layers for transparent PET 
bottles, colourless and "light-blue" 

PVC labels/sleeves, PS labels/sleeves, PET-G labels/sleeves, other la-
bels/sleeves/printed top films with density (incl. printing and varnishing) > 
1g/cm³ 

Other blended-barriers 

PA additives for transparent PET bottles, colourless and "light-blue" 

Non-removable (washable) adhesive applications (in water or 

alkaline at 80°C) 

non-magnetic metals 

Elastomer components with a density > 1 g/cm³ 

Direct printing (apart from production code, best-before date and UFI code61) 

[APR 2024]: Packaging components (labels, dosing products, etc..) with PVC 
PLA 

 
29 Exception analogous to HDPE dimensionally stable 
30 Assumption based on ISD information.  
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Operational implementation assessment 

Table 7-8: Assessment of the impurities with risks criterion. 

Aspect  Explanation 

Technical information re-
quirement for the assess-
ment 

Potential contaminations (for details, see https://recyclass.eu/recy-
class/design-for-recycling-guidelines, [ZSVR 2024] [APR 2021]) shown 
in simplified form Table 7-7 in the packaging. In the case of doubt, fur-
ther examinations and research on possible product / process risks of 
non-removable material combinations, adhesives, additive compounds, 
etc. 

Assessment of the potential capacity of the packaging to be completely 
emptied, or examinations by the distributors according to the Recyclass 
method (easy-to-empty index) 

Type of content: Silicones, acrylates, polyurethanes and other cross-
linking substances, waxes and paraffins as well as bituminous com-
pounds 

Assessment method, tool Laboratory testing with appropriate analytics (for example, DSC, micro-
tome sections, filler material analysis: TGA (thermal gravimetric analy-
sis) or solvent-based polymer digestion (IVV method).  

 

Table 7-9: Assessment of the impurities with risks criterion.  

Classification / assessment Explanation Classification 

Packaging does not introduce any un-
wanted impurities into the product or re-
cycling process 

No unwanted impurity that cannot be removed 

Packaging introduces unwanted impuri-
ties with a low risk of contamination for 
the recycling product and/or process 

The Packaging contains components with a low risk of 
contamination that cannot be removed in the preparation 
process (differentiated assessment according to the num-
ber of types of impurities). 

Packaging introduces unwanted impuri-
ties with a high risk of contamination for 
the recycling product and/or process 

The Packaging contains components with a high risk of 
contamination that cannot be removed in the preceding 
preparation process (differentiated assessment according 
to the number of types of impurities). 

Packaging has unwanted impurities that 
preclude a recyclability 

The Packaging contains components for which the recy-
clability of the packaging can be ruled out across the 
board, regardless of whether these can be removed in the 
preceding preparation process. 

 

7.3 Fibre-based packaging (PBC packaging, PBC composite) and 
LPB 

7.3.1 Does the packaging contain non-recyclable shares that are separated during 
the processing steps? (separable packaging components) 

Explanation 

The objective of recycling PBC packaging is to recover the fibrous material share from the 

packaging through repulpability. The fibre's ability to be defibrillated is crucial to the success 

of recycling. PBC packaging is treated in a pulper to break down the fibres. During this process, 

not only are remnants of the filling material removed, but also product adhesions and any 
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adhesive labels. Unwanted shares which can be removed during the preparation steps are 

recyclable adhesives and printing inks, wet-strength papers, non-material closure systems or 

staples, as well as EPS or plastic films and fibre components which cannot be broken down 

during the pulping process. When the fibre slurry is pressed through the screening system, all 

the substances that have not dissolved in the previous pulping step are usually removed and 

do not therefore have a negative effect on the material. This is always associated with a loss 

of fibre material, however. Additionally, non-paper substances can pass into the aqueous 

phase. 

Compared with the recycling of PBC packaging, the pulping of LPB and other paper composite 

materials requires a special process with higher pulping times and a greater use of energy as 

well as a more complex reject line. 

Non-recyclable, removable fractions are known as unwanted materials in recycled paper. They 

are classified as 

• Non-paper components such as metals, plastics, synthetic materials, etc., and 

• Non-paper substances which pass into the aqueous phase (water-soluble, colloidally dis-

solved or finely dispersed) and 

• Paper, cardboard and cardboard packaging which is unsuitable as a raw material for nor-

mal production (for example, composites of paper with plastic and/or aluminium, wet-

strength papers, papers containing wax, lacquered papers). 

 

Operational Execution Evaluation 

Table 7-10: Evaluation of the separable packaging component criterion 

Aspect Explanation 

Need for technical infor-
mation on the assessment 

Description of packaging materials and all packaging aids (including ad-
hesives), in particular with regard to  

• Materials used (incl. composition and proportions), mass pro-
portions, structure  

• Proportion of undesirable materials  

Evaluation method, tool Determination of the non-paper product components (incl. substances 
that pass into the aqueous phase) and the repulpability according to 
PTS method PTS-RH 025/2022 or CEPI Recyclability Laboratory Test 
Method (CEPI) / 4evergreen). The special process conditions in the re-
cycling of paper composites and LPB, which are necessary to recover 
the fibre content, must be taken into account. 

Valuation analogous Explanation 

During the preparation of standard packaging plastics, there are individual packaging compo-

nents that are foreign to the material and interfere in the preparation process or can have a 

negative impact on the quality of the recycled product. However, some of these non-recyclable 

packaging shares can usually be removed in the various steps of the preparation process 

(washing, float and sink separation, melt extrusion). 

• The washing usually takes place in aqueous medium. The purpose of the washing is to 

clean product of adhesions and to remove or detach labels, foreign materials and other un-

wanted components such as prints. 

• Subsequently, a density separation (float and sink separation) of the previously crushed 

and washed packaging is usually carried out so that the requisite plastic fraction can be 
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enriched further. With the use of water, plastic types with a density greater or less than 1 

g/cm³ are separated from each other. During the preparation of polyolefins (density < 1 

g/cm³), plastics and other materials with a density > 1 g/cm³ can be removed as a sink 

fraction. Density separation reaches its limits for plastic types with small density differ-

ences. Plastics with a similar density such as PP and PE, for example, cannot be sepa-

rated from each other. In this case, special liquids with a density which is between those of 

the target plastics can be used. However, this is rarely practised. During the recycling of 

PET (> 1 g/cm³), float and sink separation can be used to separate and recycle closures in 

particular, which are mostly made of PE-HD. The crushed components of the closure then 

end up in the light fraction and are therefore removed from the non-floating PET. PS (> 1 

g/cm³) is also obtained as a sinking fraction and freed from specifically lighter PO shares. 

Changing the density of the original packaging material through the use of blends and ad-

ditive compounds, for instance, can result in the introduction of impurities into the target 

fraction of the separation step or lead to the rejection of types of plastic from the target 

fraction that are actually wanted. 

• During the further preparation of plastic fractions, the focus is on obtaining re-granulates 

(without additives) or regenerates (with additives) in the remelting process. During the ex-

trusion / melting process, the shares that have a lower melting temperature compared with 

the processing temperature are also transferred into the re-granulate. These can cause a 

deterioration in the characteristics of the product (see Section 7.2.2). Therefore, the pro-

cessing of composite materials, blends and plastics with additive compounds is potentially 

problematic. Although higher melting components can be separated and discharged as 

residues with the use of melt filtration, they increase the cleaning workload for the filter 

screen and also lead to yield losses of the target material during the course of the filtration. 

Low-melting components, on the other hand, find their way into the recyclate and/or de-

compose beforehand, which leads to a deterioration of the mechanical and visual charac-

teristics of the recyclate.  

 

The following is an overview of substances that can be removed during the course of the afore-

mentioned preparation steps. 

Table 7-4: Overview of removable, non-recyclable packaging components (according to the 
European PET Bottle Platform and Plastics Recyclers Europe). Processing 
temperatures for new goods according to Saechtling. 

 Washing of the crushed 

packaging components 

Density separation of the 

crushed, washed packag-

ing components 

Remelting process of the 

target fraction from the 

density separation 
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PE-HD Adhesives (water soluble 
below 60°C), paper labels 

Packaging components, 
substances with a density 
>1 g/cm³: PS, PET, PVC, 
EVA with aluminium 

Packaging components, 
substances, etc. with a 
melting temperature higher 
than the processing temper-
ature (approx. 160-220°C) 

PE-LD Adhesives (water soluble 
below 60°C), paper labels 

Packaging components, 
substances with a density 
>1 g/cm³: PS, PET, PVC, 
EVA with aluminium 

Packaging components, 
substances, etc. with a 
melting temperature higher 
than the processing temper-
ature (approx. 180-250°C) 

PP Adhesives (water-soluble 
below 80°C, paper labels) 

Packaging components, 
substances with a density 
>1 g/cm³: PS, PET, PVC, 
EVA with aluminium 

Packaging components, 
substances, etc. with a 
melting temperature higher 
than the processing temper-
ature (approx. 200-270°C) 

PET, trans-
parent bot-
tles 

Adhesives (water- or alkali-
soluble in the temperature 
range 60 – 80°C), 

Paper labels 

Packaging components, 
substances with a density 
<1 g/cm³: PE, PP, foamed 
PET, OPP, EPS  

Packaging components, 
substances, etc. with a 
melting temperature higher 
than the processing temper-
ature (approx. 260-300°C) 

PS Adhesives (water soluble), 
paper labels 

Packaging components, 
substances with a density 
<1 g/cm³: PE, PP, foamed 
PET, OPP, EPS 

and with a density >1.08 
g/cm3: PET, Al 

Packaging components, 
substances, etc. with a 
melting temperature higher 
than the processing temper-
ature (approx. 170-280°C) 

 

The PO shares of transparent PET bottles (especially caps) can be removed for further recy-

cling during the course of the PET preparation (floating fraction of the density separation). 

Accordingly, further recycling can also be assumed for rigid PE and PP shares that are sepa-

rated during PS recycling. 

In the case of the other light or heavy fractions from the density separation of other types of 

plastics, energy recovery is usually the only solution because of the heterogeneous composi-

tion (various types of plastics or non-plastic materials). 
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Operational implementation assessment 

Table 7-5: Assessment of the removable packaging components criterion 

Aspect Explanation 

Technical information re-
quirement for the assess-
ment 

Description of packaging materials and packaging aids (including adhe-
sives), in particular with regard to 

• Materials used (including composition and shares), shares of 
mass, structure 

• Solubility of the adhesives used 

• Density of the materials used, melting point and/or glass transi-
tion temperature 

through examinations or on the basis of valid secondary information 

Assessment method, tool If no valid secondary information (for example, manufacturer’s data or 
processing experience on incompatibilities of aggregates, for example, 
non-removable shares with the target material) is available on the pack-
aging materials, studies on the solubility, density and remelting behav-
iour on a laboratory scale are helpful: 

Assessment of the solubility of adhesives / labels: 
The procedure taken could, for example, be equivalent to the Quick 
Test QT504 of the European PET Bottle Plat-
form(www.epbp.org/page/8/downloads). The description of the experi-
ment applies to PET. For the other plastic fractions, the procedure can 
be carried out in an aqueous phase in the respective temperature 
ranges indicated along the same lines as the procedure described in 
Quick Test QT504. 

Assessment of swim and sink behaviour: 
The procedure taken could, for example, be equivalent to the Quick 
Test QT502 of the European PET Bottle Platform. Alternatively, a den-
sity determination of packaging components after crushing (only non-
foamed materials) can be carried out according to DIN 1183-1. 

. 

 

7.3.2 Does the packaging introduce (non-separable) impurities with the risk of con-
taminating the recycled product or disrupting the recycling process? (Impuri-
ties with risks) 

Explanation 

Impurities with a relatively low risk 

During the production of recycled paper, depending on the target product, visual in-homoge-

neities are to be avoided. No impurities should be introduced into the product which could be 

perceived as dirt specks or other visual discrepancies in the paper web. 

Moreover, components that are sticky, fragmented into small components and can clump to-

gether again (stickies) are also unwanted. Larger stickies (over 2 mm in equivalent circular 

diameter) can be separated using the stock preparation processes. Smaller stickies, however, 

can lead to deposits on the components of the paper web guiding machine, which cause paper 

web breaks and production downtimes. 

 

Impurities with a significant risk 
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Impurities with a significant risk of negatively affecting the paper fibres are all substances that 

render the paper fibres unusable for reuse. These include wet strength and non-soluble dis-

persing adhesives. 

The European Printing Ink Association (EuPIA) has issued a list31 of excluded substances and 

materials that should no longer be used due to their harmful nature. Components on the EUPIA 

list are not to be expected in packaging. A general examination can be dispensed with. 

During the use of wet strength agents, impregnating agents, waxes, etc. as well as paper and 

cardboard coated on both sides or metallised (except for liquid packaging board) as well as 

fibre-based composite packaging and PBC-packaging for non-dry contents, e.g. for liquids, 

certain foodstuffs, oils and emulsions in general it is necessary to determine the recyclability, 

according to the PTS method PTS-RH 025/2022 or CEPI/ 4evergreen, for example. 

The following overview summarises impurities with a potentially low or significant risk for the 

production of recycled fibres. 

 
31 EuPIA Exclusion List for Printing Inks and related Products 
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Table 7-11: Overview of contamination with potential risk for reference application Corrugated base 
paper 

 Low risk  Not recyclable [ZSVR 2024] 

PBC, PBC-com-
posite and LPB 

Limited recyclability due to optical 
inhomogeneity in the processed 
material (assessment according to 
CEPI / 4evergreen scorecard: mi-
nor or some visual quality issues) 

• The product is recyclable, but 
could be improved in terms of 
product design due to its low 
fibre content (evaluation ac-
cording to PTS method PTS-
RH 025/2022) 

Polymeric thermoplastic dispersion coatings 
and hot melt adhesive applications, unless it 
is proven that they do not cause incompatibili-
ties in the recyclate. The exceptions for hot 
melt adhesive applications32  mentioned in the 
EPRC scorecard apply:  

• Adhesive Softening Temperature (accord-
ing to R&B): ≥ 68 °C 

• Layer thickness (non-reactive adhesive): 
≥ 120 μm 

• Layer thickness (reactive adhesive): ≥ 60 
μm 

• Horizontal dimensions of adhesive appli-
cation (in each direction): ≥ 1.6 mm  

 

• Significant restrictions due to adhesive 
impurities (assessment according to CEPI 
/ 4evergreen scorecard: "significant adhe-
sion issues") 

 

• Not useful in paper recycling due to insuf-
ficient repulpability (evaluation according 
to PTS method PTS-RH 025/2022) 

 

Plastic/Al proportions in LPB: 

PA coatings (for possible references, see Ta-
ble 7-7) 

PET in combination with PE 

Biodegradable polymers 

Non-polymer coatings (except aluminum foil 
coating and SiOx/AIOx/metallisation); 

Non-PO plastics with a density < 1 g/cm³ 

High risk 

• Significant visual quality issues 
(CEPI / 4evergreen scorecard 
„significant visual quality is-
sues) 

 

 

  

 
32 www.paperforrecycling.eu/download/882. 
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Operational Execution Evaluation 

Table 7-12: Assessment of the criterion "Impurities with risks"  

Aspect  Explanation 

Technical information re-
quirement for the assess-
ment 

Potential recycling incompatibilities in the packaging  

Assessment method, tool Examination according to method PTS-RH 025/2022 or CEPI / 4ever-
green 

• Determination of the pulping behaviour and share of unwanted ma-
terials (incl. substances which pass into the aqueous phase) 

• Examination for adhesive impurities or optical inhomogeneities 

 

Valuation analogous Table 7-9. 

 

7.4 Tinplate and non-ferrous metals 

7.4.1 Does the packaging contain non-recyclable shares that can be separated dur-
ing the preparation steps? (separable packaging components) 

Explanation 

In the case of TP packaging, the material cycle for the iron content of the packaging is almost 

completely closed during the recycling process. However, losses of non-ferrous metals or or-

ganic compounds, for example, occur due to the preparation method (melting process). Spe-

cifically, these packaging components are labels, coatings with tin (tinplate), an enamel layer, 

or other inorganic and organic materials33. 

During the recycling of aluminium packaging, the share of organic components (paper or plas-

tic labels) must be deducted from the recyclability, as these are pyrolyzed. 

Table 7-13: Overview of removable, unwanted packaging components 

 Non-material components whose separation takes place in the 
melting or pyrolysis process 

Tinplate Aluminium, silicon, organic packaging components (plastic, PBC) 

Aluminium Organic packaging components (plastic, PBC) 

 

 
33 These are oxidised as losses during melting in the blast furnace or the oxygen converter, and the metallic com-

pounds are then separated out via the slag. 
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Operational Execution Evaluation 

Table 7-14: Evaluation of the 'detachable packaging components' criterion 

Aspect Explanation 

Technical information re-
quirement for the assess-
ment 

Description of packaging materials and all packaging aids, in particular 
with regard to 

• Materials used (including composition and shares), shares of 
mass, structure 

through examinations or on the basis of valid secondary information 

Assessment method, tool Dismantling of the packaging and possible determination of the anneal-
ing loss (DIN 15169). Expert assessment based on packaging infor-
mation and/or packaging analysis  

 

Valuation analogous Explanation 

During the preparation of standard packaging plastics, there are individual packaging compo-

nents that are foreign to the material and interfere in the preparation process or can have a 

negative impact on the quality of the recycled product. However, some of these non-recyclable 

packaging shares can usually be removed in the various steps of the preparation process 

(washing, float and sink separation, melt extrusion). 

• The washing usually takes place in aqueous medium. The purpose of the washing is to 

clean product of adhesions and to remove or detach labels, foreign materials and other un-

wanted components such as prints. 

• Subsequently, a density separation (float and sink separation) of the previously crushed 

and washed packaging is usually carried out so that the requisite plastic fraction can be 

enriched further. With the use of water, plastic types with a density greater or less than 1 

g/cm³ are separated from each other. During the preparation of polyolefins (density < 1 

g/cm³), plastics and other materials with a density > 1 g/cm³ can be removed as a sink 

fraction. Density separation reaches its limits for plastic types with small density differ-

ences. Plastics with a similar density such as PP and PE, for example, cannot be sepa-

rated from each other. In this case, special liquids with a density which is between those of 

the target plastics can be used. However, this is rarely practised. During the recycling of 

PET (> 1 g/cm³), float and sink separation can be used to separate and recycle closures in 

particular, which are mostly made of PE-HD. The crushed components of the closure then 

end up in the light fraction and are therefore removed from the non-floating PET. PS (> 1 

g/cm³) is also obtained as a sinking fraction and freed from specifically lighter PO shares. 

Changing the density of the original packaging material through the use of blends and ad-

ditive compounds, for instance, can result in the introduction of impurities into the target 

fraction of the separation step or lead to the rejection of types of plastic from the target 

fraction that are actually wanted. 

• During the further preparation of plastic fractions, the focus is on obtaining re-granulates 

(without additives) or regenerates (with additives) in the remelting process. During the ex-

trusion / melting process, the shares that have a lower melting temperature compared with 

the processing temperature are also transferred into the re-granulate. These can cause a 

deterioration in the characteristics of the product (see Section 7.2.2). Therefore, the pro-

cessing of composite materials, blends and plastics with additive compounds is potentially 

problematic. Although higher melting components can be separated and discharged as 

residues with the use of melt filtration, they increase the cleaning workload for the filter 

screen and also lead to yield losses of the target material during the course of the filtration. 
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Low-melting components, on the other hand, find their way into the recyclate and/or de-

compose beforehand, which leads to a deterioration of the mechanical and visual charac-

teristics of the recyclate.  

 

The following is an overview of substances that can be removed during the course of the afore-

mentioned preparation steps. 

Table 7-4: Overview of removable, non-recyclable packaging components (according to the 
European PET Bottle Platform and Plastics Recyclers Europe). Processing 
temperatures for new goods according to Saechtling. 

 Washing of the crushed 

packaging components 

Density separation of the 

crushed, washed packag-

ing components 

Remelting process of the 

target fraction from the 

density separation 

PE-HD Adhesives (water soluble 
below 60°C), paper labels 

Packaging components, 
substances with a density 
>1 g/cm³: PS, PET, PVC, 
EVA with aluminium 

Packaging components, 
substances, etc. with a 
melting temperature higher 
than the processing temper-
ature (approx. 160-220°C) 

PE-LD Adhesives (water soluble 
below 60°C), paper labels 

Packaging components, 
substances with a density 
>1 g/cm³: PS, PET, PVC, 
EVA with aluminium 

Packaging components, 
substances, etc. with a 
melting temperature higher 
than the processing temper-
ature (approx. 180-250°C) 

PP Adhesives (water-soluble 
below 80°C, paper labels) 

Packaging components, 
substances with a density 
>1 g/cm³: PS, PET, PVC, 
EVA with aluminium 

Packaging components, 
substances, etc. with a 
melting temperature higher 
than the processing temper-
ature (approx. 200-270°C) 

PET, trans-
parent bot-
tles 

Adhesives (water- or alkali-
soluble in the temperature 
range 60 – 80°C), 

Paper labels 

Packaging components, 
substances with a density 
<1 g/cm³: PE, PP, foamed 
PET, OPP, EPS  

Packaging components, 
substances, etc. with a 
melting temperature higher 
than the processing temper-
ature (approx. 260-300°C) 

PS Adhesives (water soluble), 
paper labels 

Packaging components, 
substances with a density 
<1 g/cm³: PE, PP, foamed 
PET, OPP, EPS 

and with a density >1.08 
g/cm3: PET, Al 

Packaging components, 
substances, etc. with a 
melting temperature higher 
than the processing temper-
ature (approx. 170-280°C) 

 

The PO shares of transparent PET bottles (especially caps) can be removed for further recy-

cling during the course of the PET preparation (floating fraction of the density separation). 

Accordingly, further recycling can also be assumed for rigid PE and PP shares that are sepa-

rated during PS recycling. 

In the case of the other light or heavy fractions from the density separation of other types of 

plastics, energy recovery is usually the only solution because of the heterogeneous composi-

tion (various types of plastics or non-plastic materials). 



 

530592Recyclability of packaging – assessment catalogue  52 

 

 

Operational implementation assessment 

Table 7-5: Assessment of the removable packaging components criterion 

Aspect Explanation 

Technical information re-
quirement for the assess-
ment 

Description of packaging materials and packaging aids (including adhe-
sives), in particular with regard to 

• Materials used (including composition and shares), shares of 
mass, structure 

• Solubility of the adhesives used 

• Density of the materials used, melting point and/or glass transi-
tion temperature 

through examinations or on the basis of valid secondary information 

Assessment method, tool If no valid secondary information (for example, manufacturer’s data or 
processing experience on incompatibilities of aggregates, for example, 
non-removable shares with the target material) is available on the pack-
aging materials, studies on the solubility, density and remelting behav-
iour on a laboratory scale are helpful: 

Assessment of the solubility of adhesives / labels: 
The procedure taken could, for example, be equivalent to the Quick 
Test QT504 of the European PET Bottle Plat-
form(www.epbp.org/page/8/downloads). The description of the experi-
ment applies to PET. For the other plastic fractions, the procedure can 
be carried out in an aqueous phase in the respective temperature 
ranges indicated along the same lines as the procedure described in 
Quick Test QT504. 

Assessment of swim and sink behaviour: 
The procedure taken could, for example, be equivalent to the Quick 
Test QT502 of the European PET Bottle Platform. Alternatively, a den-
sity determination of packaging components after crushing (only non-
foamed materials) can be carried out according to DIN 1183-1. 

. 

7.4.2 Does the packaging introduce (non-separable) impurities with the risk of con-
taminating the recycled product and/or disrupting the recycling process? (Im-
purities with risks) 

Explanation 

Explanation 

Impurities with a low risk 

The type and share of unwanted packaging components depend on the area of application of 

the recycled product. 

In principle, Fe packaging can contain inorganic packaging components such as copper, which 

forms an alloy with iron in the preparation process. The concentration of the alloy components 

and the subsequent intended use require either an addition or dilution of the melt by metallic 

elements that are required in each case. 

During the recycling of aluminium beverage cans, even low concentrations of copper (0.2 mass 

%) and silicon (0.3 mass %) are to be considered as unwanted. During the recycling of other 

aluminium packaging, higher tolerance limits (copper: 2.5 mass %; silicon: 1 mass %) apply. 

Here, too, pure aluminium is added until the required alloy is obtained [Erdmann et al., 2009]. 
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Table 7-15: Overview of impurities with risk 

 Impurities with a low risk of contamination of the product  

Tinplate Copper 

Aluminium Iron, silicon, copper  

 

Operational Execution Evaluation 

Table 7-16: Assessment of the Contamination with Risk criterion  

Aspect  Explanation 

Technical information re-
quirement for the assess-
ment 

Potential contamination (see Explanation 

Impurities with a low risk 

The type and share of unwanted packaging components depend 

on the area of application of the recycled product. 

In principle, Fe packaging can contain inorganic packaging com-

ponents such as copper, which forms an alloy with iron in the prep-

aration process. The concentration of the alloy components and 

the subsequent intended use require either an addition or dilution 

of the melt by metallic elements that are required in each case. 

During the recycling of aluminium beverage cans, even low con-

centrations of copper (0.2 mass %) and silicon (0.3 mass %) are 

to be considered as unwanted. During the recycling of other alu-

minium packaging, higher tolerance limits (copper: 2.5 mass %; 

silicon: 1 mass %) apply. Here, too, pure aluminium is added until 

the required alloy is obtained [Erdmann et al., 2009]. 

Table 7-15) in the packaging  

Assessment method, tool Expert assessment based on packaging information or packaging anal-
ysis  

 

Valuation analogous Table 7-9. 

7.5 Container glass 

7.5.1 Does the packaging contain non-recyclable shares that can be separated dur-
ing the preparation steps? (separable packaging components) 

Explanation 

In the case of container glass packaging, the material cycle for the glass content of the pack-

aging is almost completely closed during the preparation process. During the preparation pro-

cess, non-material packaging aids (e.g. labels) are removed which, with the exception of me-

tallic closures, are not recycled mechanically. Furthermore, specific packaging design can re-

duce the recyclable glass share partially or completely. 
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Table 7-17: Overview of removable, unwanted packaging components 

 Non-material components that are removed during preparation 

Container glass Packaging aids such as closures, labels 

For removable metallic components such as from closures, a mechani-
cal recycling may be assumed 

 

Table 7-18: Overview of interfering packaging components reducing the recyclable glass share 

 Non-material components which reduce recyclable glass share  

Container glass In the case of glass packaging with adhesive labels made from plastic, 
the glass share covered by these labels cannot be classified as recycla-
ble content if the adhesive labels are waterproof/hydrophobic.  

Glass components that fall below an optical transmittance of 10%, e.g. 
due to coating or colouring. With demijohns, i.e. bottles covered with a 
basket, the glass share is to be considered completely lost. 

 

 

Operational Execution Evaluation 

Table 7-19: Evaluation of the separable packaging component criterion 

Aspect Explanation 

Technical information re-
quirement for the assess-
ment 

Description of packaging materials and all packaging aids, in particular 
with regard to 

• Materials used (including composition and shares), shares of 
mass, structure 

through examinations or on the basis of valid secondary information 

Assessment method, tool Dismantling of the packaging and possible determination of the anneal-
ing loss (DIN 15169) Expert assessment based on packaging infor-
mation and/or packaging analysis  

 

Valuation analogous Explanation 

During the preparation of standard packaging plastics, there are individual packaging compo-

nents that are foreign to the material and interfere in the preparation process or can have a 

negative impact on the quality of the recycled product. However, some of these non-recyclable 

packaging shares can usually be removed in the various steps of the preparation process 

(washing, float and sink separation, melt extrusion). 

• The washing usually takes place in aqueous medium. The purpose of the washing is to 

clean product of adhesions and to remove or detach labels, foreign materials and other un-

wanted components such as prints. 

• Subsequently, a density separation (float and sink separation) of the previously crushed 

and washed packaging is usually carried out so that the requisite plastic fraction can be 

enriched further. With the use of water, plastic types with a density greater or less than 1 

g/cm³ are separated from each other. During the preparation of polyolefins (density < 1 

g/cm³), plastics and other materials with a density > 1 g/cm³ can be removed as a sink 

fraction. Density separation reaches its limits for plastic types with small density differ-

ences. Plastics with a similar density such as PP and PE, for example, cannot be sepa-

rated from each other. In this case, special liquids with a density which is between those of 
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the target plastics can be used. However, this is rarely practised. During the recycling of 

PET (> 1 g/cm³), float and sink separation can be used to separate and recycle closures in 

particular, which are mostly made of PE-HD. The crushed components of the closure then 

end up in the light fraction and are therefore removed from the non-floating PET. PS (> 1 

g/cm³) is also obtained as a sinking fraction and freed from specifically lighter PO shares. 

Changing the density of the original packaging material through the use of blends and ad-

ditive compounds, for instance, can result in the introduction of impurities into the target 

fraction of the separation step or lead to the rejection of types of plastic from the target 

fraction that are actually wanted. 

• During the further preparation of plastic fractions, the focus is on obtaining re-granulates 

(without additives) or regenerates (with additives) in the remelting process. During the ex-

trusion / melting process, the shares that have a lower melting temperature compared with 

the processing temperature are also transferred into the re-granulate. These can cause a 

deterioration in the characteristics of the product (see Section 7.2.2). Therefore, the pro-

cessing of composite materials, blends and plastics with additive compounds is potentially 

problematic. Although higher melting components can be separated and discharged as 

residues with the use of melt filtration, they increase the cleaning workload for the filter 

screen and also lead to yield losses of the target material during the course of the filtration. 

Low-melting components, on the other hand, find their way into the recyclate and/or de-

compose beforehand, which leads to a deterioration of the mechanical and visual charac-

teristics of the recyclate.  

 

The following is an overview of substances that can be removed during the course of the afore-

mentioned preparation steps. 

Table 7-4: Overview of removable, non-recyclable packaging components (according to the 
European PET Bottle Platform and Plastics Recyclers Europe). Processing 
temperatures for new goods according to Saechtling. 

 Washing of the crushed 

packaging components 

Density separation of the 

crushed, washed packag-

ing components 

Remelting process of the 

target fraction from the 

density separation 
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PE-HD Adhesives (water soluble 
below 60°C), paper labels 

Packaging components, 
substances with a density 
>1 g/cm³: PS, PET, PVC, 
EVA with aluminium 

Packaging components, 
substances, etc. with a 
melting temperature higher 
than the processing temper-
ature (approx. 160-220°C) 

PE-LD Adhesives (water soluble 
below 60°C), paper labels 

Packaging components, 
substances with a density 
>1 g/cm³: PS, PET, PVC, 
EVA with aluminium 

Packaging components, 
substances, etc. with a 
melting temperature higher 
than the processing temper-
ature (approx. 180-250°C) 

PP Adhesives (water-soluble 
below 80°C, paper labels) 

Packaging components, 
substances with a density 
>1 g/cm³: PS, PET, PVC, 
EVA with aluminium 

Packaging components, 
substances, etc. with a 
melting temperature higher 
than the processing temper-
ature (approx. 200-270°C) 

PET, trans-
parent bot-
tles 

Adhesives (water- or alkali-
soluble in the temperature 
range 60 – 80°C), 

Paper labels 

Packaging components, 
substances with a density 
<1 g/cm³: PE, PP, foamed 
PET, OPP, EPS  

Packaging components, 
substances, etc. with a 
melting temperature higher 
than the processing temper-
ature (approx. 260-300°C) 

PS Adhesives (water soluble), 
paper labels 

Packaging components, 
substances with a density 
<1 g/cm³: PE, PP, foamed 
PET, OPP, EPS 

and with a density >1.08 
g/cm3: PET, Al 

Packaging components, 
substances, etc. with a 
melting temperature higher 
than the processing temper-
ature (approx. 170-280°C) 

 

The PO shares of transparent PET bottles (especially caps) can be removed for further recy-

cling during the course of the PET preparation (floating fraction of the density separation). 

Accordingly, further recycling can also be assumed for rigid PE and PP shares that are sepa-

rated during PS recycling. 

In the case of the other light or heavy fractions from the density separation of other types of 

plastics, energy recovery is usually the only solution because of the heterogeneous composi-

tion (various types of plastics or non-plastic materials). 
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Operational implementation assessment 

Table 7-5: Assessment of the removable packaging components criterion 

Aspect Explanation 

Technical information re-
quirement for the assess-
ment 

Description of packaging materials and packaging aids (including adhe-
sives), in particular with regard to 

• Materials used (including composition and shares), shares of 
mass, structure 

• Solubility of the adhesives used 

• Density of the materials used, melting point and/or glass transi-
tion temperature 

through examinations or on the basis of valid secondary information 

Assessment method, tool If no valid secondary information (for example, manufacturer’s data or 
processing experience on incompatibilities of aggregates, for example, 
non-removable shares with the target material) is available on the pack-
aging materials, studies on the solubility, density and remelting behav-
iour on a laboratory scale are helpful: 

Assessment of the solubility of adhesives / labels: 
The procedure taken could, for example, be equivalent to the Quick 
Test QT504 of the European PET Bottle Plat-
form(www.epbp.org/page/8/downloads). The description of the experi-
ment applies to PET. For the other plastic fractions, the procedure can 
be carried out in an aqueous phase in the respective temperature 
ranges indicated along the same lines as the procedure described in 
Quick Test QT504. 

Assessment of swim and sink behaviour: 
The procedure taken could, for example, be equivalent to the Quick 
Test QT502 of the European PET Bottle Platform. Alternatively, a den-
sity determination of packaging components after crushing (only non-
foamed materials) can be carried out according to DIN 1183-1. 

. 

 

7.5.2 Does the packaging introduce (non-separable) impurities with the risk of con-
taminating the recycled product and/or disrupting the recycling process? (Im-
purities with risks) 

Explanation 

Impurities with a significant risk 

In the case of container glass, the introduction of lead oxide must be prevented, as the visual 

characteristics of the fragments and/or the new glass product are changed. Borosilicate glass 

interferes with the recycling of container glass because boron and aluminium oxides change 

the properties of normal glass. However, these glasses are not used in the field of container 

glass and/or are mainly used in the chemical industry. Metals such as lead, tin and iron (wrap-

pings on champagne and wine bottles) have a corrosive effect on the melting tanks. Even very 

low concentrations of chrome iron, cobalt and copper can lead to a discolouration of the molten 

glass. 

During the recycling of container glass, any inclusions in the glass (brackets for fixing the lid) 

or applications on the glass made of metal that cannot be removed by breaking are also prob-

lematic, as these get into the molten glass. There, they form inclusions in the glass, which can 

weaken the glass structure and lead to breakage. Aluminium caps (screw caps) that get into 
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the molten glass lead to the formation of silicon that forms inclusions that weaken the glass 

structure. Ceramics, porcelain and earthenware do not dissolve in the melt. Inclusions form, 

which lead to breakage due to stresses in the glass. 

Crystal glass packaging containing lead is not recyclable [ZSVR 2024]. 

The following overview summarises the possible impurities in container glass recycling. 

Table 7-20: Overview of contamination with risk 

  Not recyclable [ZVSR 2024] 

Container 
glass 

 Lead glass 

Borosilicate glass 

Container glass with ceramic com-
ponents 

Container glass with metal nets 

Swing-top closures with exclu-
sively non-ferromagnetic 

metal parts 
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Operational Execution Evaluation 

Table 7-21: Assessment of the criterion "Impurities with risks"  

Aspect  Explanation 

Technical information re-
quirement for the assess-
ment 

Potential contamination (see Does the packaging introduce (non-sepa-
rable) impurities with the risk of contaminating the recycled product 
and/or disrupting the recycling process? (Impurities with risks) 

Explanation 

Impurities with a significant risk 

In the case of container glass, the introduction of lead oxide must 

be prevented, as the visual characteristics of the fragments and/or 

the new glass product are changed. Borosilicate glass interferes 

with the recycling of container glass because boron and aluminium 

oxides change the properties of normal glass. However, these 

glasses are not used in the field of container glass and/or are 

mainly used in the chemical industry. Metals such as lead, tin and 

iron (wrappings on champagne and wine bottles) have a corrosive 

effect on the melting tanks. Even very low concentrations of 

chrome iron, cobalt and copper can lead to a discolouration of the 

molten glass. 

During the recycling of container glass, any inclusions in the glass 

(brackets for fixing the lid) or applications on the glass made of 

metal that cannot be removed by breaking are also problematic, 

as these get into the molten glass. There, they form inclusions in 

the glass, which can weaken the glass structure and lead to break-

age. Aluminium caps (screw caps) that get into the molten glass 

lead to the formation of silicon that forms inclusions that weaken 

the glass structure. Ceramics, porcelain and earthenware do not 

dissolve in the melt. Inclusions form, which lead to breakage due 

to stresses in the glass. 

Crystal glass packaging containing lead is not recyclable [ZSVR 

2024]. 

The following overview summarises the possible impurities in con-

tainer glass recycling. 

Table 7-20) in the packaging  

Assessment method, tool Expert assessment based on packaging information or packaging anal-
ysis  

Valuation analogous Table 7-9. 
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8 Quantitative recyclability assessment 

The quantitative assessment of the recyclability of packaging is carried out in the framework 

of a scoring model using scoring points. The starting point for the assessment are the criteria 

for assessing the recyclability (Sections 5 to 0). A percentage weighting is specified for the 

assessment criteria in the framework of the scoring model (see The recyclability of the pack-

aging is therefore measured according to the number of scoring points achieved. It should be 

noted that the scoring points and/or their % share of the maximum score do not allow for the 

conclusion to be drawn as to what percentage mass share of the original packaging could 

actually be available as a secondary product after the recycling. If the assessment is 0 points 

(level 5) for one criterion, the assessment of the other criteria and the determination of recy-

clability continues as described. On the other hand, if a criterion is assessed at KO in level 5, 

it must be assumed that the packaging is not recyclable and must therefore be assessed as 

non-recyclable. To allow for the identification of potentials for the improved recyclability for 

packaging of this kind in particular, a conditional assessment is made for the assessment lev-

els to which the KO criterion is not allocated. 

Packaging made of glass, PBC and TP receives the best overall assessment for the minimum 

size criterion, 

• a packaging made of glass and PBC is collected on a material-specific basis and thus a 

LWP sorting process, to which the criterion of minimum size refers, is not intended and/or 

• an identification of small TP packaging from the LWP mixture is also assumed. 

 

• Packaging whose TP and/or the small Al share is not sufficient for unrestricted identifica-

tion on the basis of magnetising capacity or conductivity, the sorting behaviour of the pack-

aging is assessed on the basis of the material with the greatest weight share (for example, 

plastic or paper) (also see Table 6-4) 

For packaging that contains separable components (see Chapter 4 for definition), separate 

recyclability assessments are required for each component, as the components may be sent 

to different sorting and processing routes. 

 

The calculation methodology is shown in the following table using the assessment of two 

pieces of packaging as an example. 

Table 8-2), which is determined independently of the consideration of an individual piece of 

packaging. 

The quantitative recyclability assessment is carried out in the following steps 

• Based on the explanations in the Sections 5 to 7, the degree of fulfilment for the indi-

vidual assessment criteria can initially be assessed qualitatively for the packaging to 

be examined. 

• Based on the qualitative assessment of the degree of fulfilment of the packaging to be 

examined, a graded quantitative assessment (grading) between 20 (best assessment 

– level 1) and 0 or KO (worst assessment – level 5) is carried out for each assessment 

criterion. The underlying scaling is shown in Table 8-1. 

• Multiplying the criteria-specific assessment of the packaging by the corresponding 

weighting for the respective criterion results in an individual scoring for each criterion. 

• By adding up all the individual scores, the overall score for recyclability is obtained. 
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The recyclability of the packaging is therefore measured according to the number of scoring 

points achieved. It should be noted that the scoring points and/or their % share of the maximum 

score do not allow for the conclusion to be drawn as to what percentage mass share of the 

original packaging could actually be available as a secondary product after the recycling. If the 

assessment is 0 points (level 5) for one criterion, the assessment of the other criteria and the 

determination of recyclability continues as described. On the other hand, if a criterion is as-

sessed at KO in level 5, it must be assumed that the packaging is not recyclable and must 

therefore be assessed as non-recyclable. To allow for the identification of potentials for the 

improved recyclability for packaging of this kind in particular, a conditional assessment is made 

for the assessment levels to which the KO criterion is not allocated. 

Packaging made of glass, PBC and TP receives the best overall assessment for the minimum 

size criterion, 

• a packaging made of glass and PBC is collected on a material-specific basis and thus a 

LWP sorting process, to which the criterion of minimum size refers, is not intended and/or 

• an identification of small TP packaging from the LWP mixture is also assumed. 

 

• Packaging whose TP and/or the small Al share is not sufficient for unrestricted identifica-

tion on the basis of magnetising capacity or conductivity, the sorting behaviour of the pack-

aging is assessed on the basis of the material with the greatest weight share (for example, 

plastic or paper) (also see Table 6-4) 

For packaging that contains separable components (see Chapter 4 for definition), separate 

recyclability assessments are required for each component, as the components may be sent 

to different sorting and processing routes. 

 

The calculation methodology is shown in the following table using the assessment of two 

pieces of packaging as an example. 
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Table 8-2:  Scoring model for quantitative evaluation of recyclability based on fictitious packaging 
examples 

 

The further classification of recyclability based on the determined scoring points is shown in 

the following table. 

Table 8-3: Classification of recyclability based on the scoring model  

Scoring points % share lower limit 
of maximum score 
(20) 

Classification of recycla-
bility 

greater than, equal to 
19 

95% Very good 

less than 19 and 
greater than or equal to 
16 

80% Good 

less than 16 and 
greater than or equal to 
13 

65% Limited 

less than 13 and 
greater than or equal to 
10 

50% Considerably limited 

less than 10 <50% Poor 

KO assessment in one 
criterion 

 Non-recyclable 
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