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Fact 1: 

In 2012, 493 kg of municipal waste1 were produced per person in Europe.  

Denmark, with 668 kg of municipal waste per person, produced the highest per-capita 
amount of waste, followed by Cyprus, Luxembourg and Germany with each generating more 
than 600 kg per person.   

 

Fact 2: 

An enormous amount of goods used in everyday life is produced from plastic: bottles, 
shopping bags, disposable tableware, pipes, discs, textile fibres, furnishings, and many 
more. 

 

History: 

Until the 70s household waste was generally not treated or salvaged, but predominantly 
landfilled. However, in urban areas in particular this approach soon proved to be problematic. 

In addition, a change of attitude started to emerge with the beginnings of the green 
movement in the 1970s/80s. As a result, the problem of waste disposal has been recognised 
as a major factor of environmental pollution. 

 

 

                                                

1
 IN 2012, 42% OF TREATED MUNICIPAL WASTE WAS RECYCLED OR COMPOSTED, EUROSTAT PRESS RELEASE 48/2014  

 



The Dual System of Recycling Management  

Increasingly, technologies are being developed to improve the reprocessing processes of 
recyclable materials and make these economically viable. As secondary raw materials waste 
has turned into an important asset. 

Currently this is done almost exclusively by means of the Dual System’s separate collection 
and associated recycling facilities.  

The German Waste Management and Product Recycling Act remain exemplary in Europe. 

 

Research, Development and Design  

Nevertheless, not all waste that is recyclable is thoroughly separated and disposed off into 
the dual system. Hence, valuable resources are discharged as household waste – resources 
that can be used in other ways than simple energy recovery. Using high-quality recyclable 
plastics as substitute fuel is becoming increasingly uneconomical. 

Newly developed technologies and new markets allow for alternative approaches, particularly 
since the export of plastic waste cannot be considered as an appropriate solution in 
Germany any longer.   

By integrating a further processing stage into existing MBT plants and consequently 
increasing the rate of plastics re-entering the economic cycle, the amount of waste being 
landfilled or incinerated can be reduced in an ecological and economic manner. 

It is one of our main objectives to significantly increase the recycling rate of plastics in the 
field of household waste processing.  

HAASE Environmental Consulting (HEC) develops and offers processing techniques and 
production processes with marketable products in order to utilise valuable secondary raw 
materials recovered from household waste, and to reduce the waste disposal costs of the 
municipalities. At the same time an important contribution to climate and environmental 
protection is made. 

We plan new greenfield development plants as well as expansions of existing MBT plants 
improving the recycling rates of plastics. 

Moving forward - from incineration to a recycling economy! 

 

 

 

 

 

 

 

 

 



Summary: 

The presentation highlights HEC’s development activities in the field of plastic recycling as 
well as the integration of a further plastic processing stage into existing MBT technology.  
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1 Topic and Objectives 

In Germany, Europe and worldwide, there is high potential in the sector of plastics 
recycling. The global demand for high quality plastics to be used for the production of 
technical products continues to increase substantially. 
 
During the sorting process of a mechanical-biological treatment plant (MBT) the 
material stream is essentially separated into the following fractions:  
 

 high calorific value fraction (paper, plastics) 

 biological fraction (organic waste) 

 mineral fraction (residual waste for disposal in landfill sites) 

 metallic fraction 
 

The household waste delivered to the MBT plant is mechanically processed and 
sorted into the aforementioned fractions. The high calorific fraction is generally used 
as a substitute fuel (Refuse Derived Fuel (RDF)) and burned in power plants or used 
in cement factories.   
 
By integrating an additional plastic processing stage, the objective of extracting 
technically recyclable plastics from household waste delivered to the MBT plant can 
achieved. Hereinafter, we will refer to this additional plastic processing stage as Pure 
Plastic Technology (PPT). 
 
Another source of raw materials could be plastics that are delivered to the MBT plant 
as part of the bulky waste.   

 
To date, the RDF fraction which accounts for approx. 40% of the input material is 
incinerated. The operators of the MBT plants usually pay a charge to the operators of 
the incinerators for taking the RDF. 
 
Since waste with a high concentration of plastics can contain many different types of 
plastic with different properties as well as contaminants, these complex mixtures can 
currently not be used for further technical applications and are therefore incinerated.  
 
The RDF fraction is comprised of approx. 60% paper and 40% plastics. A portion of 
the RDF’s plastics could be effectively recycled, taking economic advantages into 
consideration.  
 
With Pure Plastic Technology (PPT) a multiple-stage technological concept was 
developed to facilitate the separation and recycling of hard plastics as well as other 
plastics and plastic films from the MBT process. The hard plastic is made up of 3-D 
material which accounts for approx. 40% of the RDF’s plastics, and the other plastics 
and plastic films are made up of 2-D material accounting for approx. 60% of the 
RDF’s plastics. 
 
By applying this technology, a cost-efficient contribution is made to reduce the 
demand for fossil raw materials used for the production of plastics, as well as to 
increase the recycling rate (which remains a political objective). Furthermore, MBT 
plants will benefit from a reduction of costs due to the decreased amount of RDF that 
has to be incinerated. 



 
 
The procedure of Pure Plastic Technology (PPT) uses a three-stage process: 
 
 

1. Stage: 

Separation of plastic fraction from the mechanically pretreated household 
waste, by means of an optical separating device.  
 

 
 

Illustration 1: Mechanical pretreatment/separation 

 
 
 
 
 
 
 
 
 
 

 



 
2. Stage: 

Processing  including shredding, washing, drying  
 
 

 
 

Illustration 2: Pure Plastic Technology 

 
 
 
 



3. Stage: 

Sorting of the different plastic fractions by means of an optical separating 

device and storage of the end product. 

 
 

 
Illustration 3: Sorting 

 

 
A ballistic separator which is integrated into the standard sorting process of an MBT 
plant is used for the Pure Plastic Technology (PPT) in an optimised manner.  
The optical separator detects and separates hard plastics from the heavy fraction (3-
D parts). 
 
Downstream processes are shredding stages, washing stages, drying stages, and 
separation stages specific to the different plastics (polyethylene terephthalate (PET), 
polyethylene (PE), polypropylene (PP) and others). 
 
By integrating the new procedure of the Pure Plastic Technology (PPT) into the 
existing treatment processes of MBT plants, significant amounts of plastics can be 
recycled, instead of being used for the purpose of thermal recovery only. Marketable 
recyclables are generated from waste offering significant ecological and economic 
advantages. 
 
The introduction of a sorting and washing technology for plastics into the waste 
market represents an innovative approach that addresses the existing gap between 
waste treatment and recycling. With Pure Plastic technology (PPT) a viable approach 
for industrial implementation has been developed. 
 
 



2 Science and Technology 

 
With the Pure Plastic Technology (PPT), HAASE Environmental Consulting (HEC) 
has developed a plastic recycling method that enables the production of high-quality 
recyclables from household and bulky waste which previously could not be recycled. 
The apparatuses applied are already available on the market and are state of the art. 
 
By using standard components which can be modified for its application in waste 
treatment, Pure Plastic Technology (PPT) processes are technically manageable and 
can be attractively represented in a business model. 
 
Today’s standard market approaches to thermally dispose (waste-to-energy) and/or 
to export waste are hereby compared with the with a waste-to-value approach using 
Pure Plastic Technology (PPT) to convert the fraction of high calorific components 
into marketable products. Consequently, a reduction of waste disposal costs is 
combined with the profitable sale of plastic flakes.  
 
Numerous scientific studies support the high potential of plastic recycling. Taken from 
a study conducted by Columbia University (USA) and published on 16 August 20112, 
a survey of the year 2008 resulted in the following overview: 
 
33.7 million tonnes of plastics were produced in the USA in 2008. The respective 
amounts recycled or disposed are as follows:   
 

 2.2 million tonnes (6.5%) = total quantity of plastics recycled from 

muinicipality solid waste (MSW) 

 2.6 million tonnes (6.7%) = total quantity of plastics incinerated (waste-

to-energy)  

 28.9 million tonnes (85.8%) = total quantity of plastics landfilled, thus 

without any further use  

 
The recycled plastic fraction from municipal solid waste is divided into the following 
parts: 
 

Plastic fractions tonnes % 

PET bottles 722,000 32.6 

HDPE bottles 490,000 22.2 

PP bottles 13,500 0.6 

plastic bags/films 416,000 18.8 

hard plastics 180,000 8.1 

durable plastics 390,000 17.6 

Total quantity 2,211,500 100 

 
 

                                                

2
 ENERGY AND ECONOMIC VALUE OF NON-RECYCLED PLASTICS (NRP) AND MUNICIPAL SOLID WASTE (MSW) THAT 

ARE CURRENTLY LANDFILLED IN THE FIFTY STATES, THEMELIS ET AL., 2011 



The study calculated that annually 40 million MWh of electricity could be produced, if 
an additional 25% of the landfilled household waste were converted into energy. This 
would be sufficient to supply approx. 4 million households with electricity. 
 
If the same amount of high calorific components from household waste would not be 
incinerated, but used in another process such as the Pure Plastic Technology (PPT), 
additional benefits would be generated. The plastics that were so far be incinerated 
or landfilled could be processed further and marketed, whilst at the same time 
sustainably reducing the greenhouse effect and therefore the equivalent carbon 
dioxide (CO2e). 
 
 
 
 
 
 



3 Market Potential and Environment 

The market for domestic waste is mainly operated by the municipalities. Therefore, 
there is no competition from the recycling sector.  
 
There are companies active in the recycling of plastics, including contaminated 
plastics such as agricultural films. Predominately, these companies recycle industrial 
packaging materials, bottles and waste from separate collection such as the German 
Dual System (DSD). Their market is entirely separate from the market of household 
waste. In addition, it is not a focus of the existing recycling companies to recycle 
plastics from household waste. 
 
In the recycling sector, in-house developments of a few companies are developing 
plants (e.g. in Hohenwestedt, Rostock, Schwerin). Due to their origin from separate 
collection systems, the raw materials used are already pre-sorted and much cleaner 
than plastics derived from household waste. From a technological point of view it is 
much easier to process and return these plastics into the production process. 
 
For those reasons the introduction of the washing and sorting technology by Pure 
Plastic Technology (PPT) represents an innovative and new approach in the waste 
market. 
 
Within Europe about 350 mechanical-biological waste treatment plants are currently 
being constructed or are already in operation – with further plants being planned. In 
Germany, 48 MBT plants are in operation, including two in the state of Schleswig-
Holstein and three in the state of Mecklenburg- Western Pomerania. 
 
The recycling potential for hard plastic (3-D material) from household waste in 
Germany alone can be estimated in the order of 370,000 tonnes per year. In terms of 
hard plastic (3-D material) this translates into the following: If a plant with a capacity 
of 120,000 tonnes per year that usually pays a fee of € 60.- per tonne for the plastics’ 
thermal utilisation, implements a separation with an efficiency of approx. 80%, the 
plant operator could save annually approx. € 250,600.- by having to send less 
plastics to the incinerator. 

Using an average input quantity of 120, 000 tonnes of waste per year, the following 
fractions of high calorific components are derived from the sorting process of an MBT 
plant: 

  

 Refuse Derived Fuel (RDF): approx. 50,000 tonnes per year, of which: 

  
o paper:    approx. 30,000 tonnes per year 

o plastics:    approx. 20,000 tonnes per year, of which  

 
 plastic films:   approx. 13,000 tonnes per year 

 hard plastics:  approx. 7,000 tonnes per year 

 

These different fractions can be profitably recycled and returned into the production 
process.  



The following cost estimation is based on the above numbers: 
 
Germany  370,000 tonnes per year x 0.8 x € 60,- = € 17.760.000,- potential 

savings from reduced amounts of incineration 
 

370,000 tonnes per year x 0.8 x 0.5 x € 400,- = € 59.200.000,-  
sales revenue from plastics recycling 

 
Europe 300 Anlagen x 5.000 tonnes per year x 0.8 x € 40.- = € 48,000,000.- 

savings from reduced amounts of incineration; plus 
 

1,500,000 tonnes per year x 0.8 x 0.5 x € 400.- = € 240,000,000.- 
sales revenue from plastics recycling 
 

 
Further potential markets could in countries with emerging markets. By modifying its 
method, the Pure Plastic Technology (PPT) could address the problems caused by 
the existing disposal of plastics as well as its worrying consequences for the 
environment and human health. One of the problems is the production of plastics 
coloured with pigments that contain heavy metals.  
 
By selectively sorting and separating, recycling and/or further processing the health 
risk from contaminated plastics could be reduced or made more manageable. 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Based on an average input quantity of 120, 000 tonnes of waste per year, the 
following calculations can be made for the Pure Plastic Technology (PPT) plastic 
recycling: 
 
 

 
Illustration 4: 3 Stages PPT System 

 
 
 
 
 
 
 
 


