This Section presents the alternative schemes/systems that could be applied for the management of waste. Each alternative management scheme has its own consequences from a social, environmental, financial and technical point of view. 

A. Collection of recyclable materials at source (in one bin) ( Material Recovery Facility - MRF (recovery of glass, paper- plastics, Fe and non Fe metals) – Collection of the remaining mixed materials in another bin ( sanitary Landfill 
The municipal waste is separated at source, in two separate bins; one for recyclable materials (paper, glass, plastics and metals) and one for the rest waste (consisting mainly of organics and inert material). The recyclable materials are transferred to a Material Recovery Facility (MRF) where recovery of glass, ferrous and non-ferrous metals, paper and plastics takes place, while the remaining waste is transferred to landfill for final disposal.     
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B. Collection of recyclable materials at source (in one bin) ( Material Recovery Facility - MRF (recovery of glass, paper- plastics, Fe and non Fe metals) – Collection of the biodegradable materials in another bin ( Composting and Residues( Landfill

The waste is separated at source, in two separate bins; one for recyclable materials (paper, glass, plastics and metals) and one for the organic materials. The recyclable materials are transferred to a Material Recovery Facility (MRF) where recovery of glass, ferrous and non-ferrous metals, paper and plastics takes place, while the organic waste is transferred to composting facility for the production of compost. The residues are transferred to landfill for final disposal.     

[image: image2.emf]Source Separated Materials

Recovery of Paper

Recovery of Metals

Recovery of Glass

Recovery of Plastics

Residues 

Landfill

Recyclable materials (Metals, 

Plastics, Paper, Glass)

Non-Recyclable materials 

(mainly biodegrable-organics)

Material Recovery Facility

Composting

Air & Water

Biofilter

Off gases

Compost Screening

Compost 


C. Collection of mixed waste)( Mechanical Sorting (recovery of glass, paper- plastics, Fe and non Fe metals) and the remaining waste( Landfill

The mixed waste is collected in a bin and is transferred to Mechanical Sorting facility for the recovery of glass, paper, plastics, ferrous and non ferrous metals. The residues of this procedure are transferred to landfill for final disposal.

[image: image3.emf]Waste Input

Screening 1

(e.g. trommels)

Air separation Plastics & Paper

Magnetic 

separation

Recovery of Ferrous metals

Eddy current 

separation

Recovery of non-Ferrous 

metals

Combustible Material

Screening 2

(e.g. trommels)

Air separation Plastics & Paper

Magnetic 

separation

Recovery of Ferrous metals

Eddy current 

separation

Recovery of non-Ferrous 

metals

Residues/Biodegradable

Mechanical Sorting

Recovery of Glass

Recovery of Glass

Shredding

Manual removal of bulky items

Landfill

Shredding

Oversized

Undersized

Oversized

Undersized

      

D. Collection of mixed waste( Mechanical Biological Treatment): Mechanical sorting (recovery of glass, Fe and non Fe metals, paper- plastics to end users), Biological treatment: Biodegradable fraction ( Composting and Residues(Landfill 

The mixed waste is collected and transferred to a Mechanical Biological Treatment (MBT) facility for the recovery of glass, paper, plastics, ferrous and non ferrous metals and biodegradable organics. The recovered glass, paper, plastics and metals are forwarded to the end users (industries) while the recovered biodegradable material is subjected to composting for the production of compost. The residues of these procedures are transferred to landfill for final disposal.
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E. Collection of mixed waste)( Mechanical Biological Treatment): Mechanical Sorting (recovery of glass, Fe and non Fe metals, paper- plastics (combustible materials( Thermal treatment), Biological treatment: Biodegradable fraction ( Composting and Residues(Landfill)

This system includes the same stages with the management system D (mechanical sorting and biological treatment of organics via composting). The main difference is the fact that part of the recovered combustible materials (plastics, paper) are not forwarded to the end users but they are used for energy recovery through thermal treatment.         

F. Collection of mixed waste( Mechanical Biological Treatment: Mechanical Sorting (recovery of glass, Fe and non Fe metals, paper- plastics ( to end users), Biological treatment: Biodegradable fraction ( Anaerobic Digestion and residues(Landfill)

The mixed waste is collected and transferred to a Mechanical Biological Treatment (MBT) facility for the recovery of glass, paper, plastics, ferrous and non ferrous metals and biodegradable organics. The recovered glass, paper, plastics and metals are forwarded to the end users (industries) while the recovered biodegradable material is subjected to anaerobic digestion for the production of stabilized end product and methane (biogas). The residues of these procedures are transferred to landfill for final disposal.
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G. Collection of mixed waste( Mechanical Biological Treatment: Mechanical Sorting (recovery of glass, Fe and non Fe metals, paper- plastics (combustible materials( Thermal treatment, Biodegradable fraction(Anaerobic Digestion and Residues(Landfill)  

The mixed waste is collected and transferred to a Mechanical Biological Treatment (MBT) facility for the recovery of glass, paper, plastics, ferrous and non ferrous metals and biodegradable organics. The recovered glass and metals are forwarded to the end users (industries) while the recovered combustible materials (plastics, paper) are used for energy recovery through thermal treatment. Also, the recovered biodegradable material is subjected to anaerobic digestion for the production of stabilized end product and methane (biogas). The residues of these procedures are transferred to landfill for final disposal.

H. Collection of mixed waste( Mechanical Biological Treatment): Mechanical Sorting (recovery of glass, Fe and non Fe metals, paper- plastics ( to end uses, Biodegradable fraction ( Combination of Anaerobic Digestion and Composting with green waste and Residues(Landfill)   
This system is similar to the system F. The difference is observed in the treatment of the recovered biodegradable organic material which is to biological treatment through the combination of anaerobic digestion and composting together with green waste. 
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I. Collection of mixed waste( Mechanical Biological Treatment: Mechanical Sorting (recovery of glass, Fe and non Fe metals, paper- plastics (combustible materials( Thermal treatment), Biological treatment: Biodegradable fraction ( Combination of Anaerobic Digestion and Composting with green waste and Residues(Landfill)

This system is similar to the system H. The difference that is observed refers is the utilization of the recovered combustible materials (paper, plastics) for energy recovery via the application of thermal treatment.         

J. Collection of mixed waste( Biodrying, Mechanical sorting (recovery of Fe and non Fe metals), Solid Recovered Fuel (SRF) ( to end users, Residues ( Landfill
In this system, the collected mixed materials are subjected to biodrying process before the application of mechanical sorting. The aim is the production of a combustible material called “dry-stabilate” (also referred as Solid Recovered Fuel -SRF). This material is dried with a calorific value of 15–18 MJ/kg, mainly due to its content of plastics, wood, and paper. Ferrous and non ferrous metals and glass are separated and the residues are transferred to landfill for final disposal. 
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K. Collection of mixed waste( Biodrying, Mechanical sorting (recovery of Fe and non Fe metals) (SRF( Thermal treatment)  

The difference between system J and K is that the produced SRF fraction is utilized for energy recovery through thermal treatment.         

L. Collection of mixed waste(Mass Burn Incineration with energy recovery 

The mixed waste is collected and transferred to an incineration facility where energy recovery takes place. The residues of the process are transferred to specific site for sage final disposal. Due to variations in the composition of waste, the recovered energy range significantly from 6.500 kJ/kg to 12.000 kJ/kg. 

M. Collection of mixed waste( Mechanical Sorting (recovery of Fe and non Fe metals), remaining  waste ( Incineration 

The first stage of the system includes the recovery of metals from the mixed waste, through primary mechanical sorting (sorting and recovery of ferrous and non-ferrous metals). The remaining materials (mainly combustible materials) are subjected to incineration for energy recovery while the residues of the process are transferred to specific site for sage final disposal.
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N. Collection of mixed waste( Mechanical Sorting (recovery of Fe and non Fe metals), remaining  waste ( Pyrolysis 

The first stage of the system includes the recovery of metals from the mixed waste, through primary mechanical sorting (sorting and recovery of ferrous and non-ferrous metals). The remaining materials (mainly combustible materials) are subjected to pyrolysis for the production of secondary fuels while the residues of the process are transferred to specific site for sage final disposal.
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O. Collection of mixed waste( Mechanical Sorting (recovery of Fe and non Fe metals), remaining waste ( Gasification 

The first stage of the system includes the recovery of metals from the mixed waste, through primary mechanical sorting (sorting and recovery of ferrous and non-ferrous metals). The remaining materials (mainly combustible materials) are subjected to gasification for the production of a synthetic” gas (syngas) which can be used as secondary fuel. 
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P. Autoclave/ Mechanical Processing 

This system includes a relatively new technology which is quite different to the other technologies described previously. The mixed waste is subjected to an initial pre-processing, through which, it is shredded and the ferrous metals are recovered. Then, the shredded waste is fed to an autoclave for the elimination of the pathogens that might be present in the waste. In a next stage, non-ferrous metals are recovered and the remaing processed waste passes through a grinder to produce an end product (called “fluff”) which is a light, homogeneous, dry with high biodegradable organic content This end product can be used as soil improver and other applications.
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Q. Ethanol Fermentation 

The mixed waste is collected and transferred to mechanical sorting facility for the recovery of plastics, paper, glass and metals (after shredding). The remaining materials are subjected to further shredding and then is fed to a specific reactor for hydrolysis (breaking down of organics to simpler compounds). Depending on the technology, this could be achieved through high temperature conditions, acid treatment and/or high pressure. Then, the hydrolysed organics are subjected to fermentation by yeast to produce ethanol and carbon dioxide. The ethanol is then purified through distillation and/or filtration to achieve the favourable quality. The solid residues of the process are transferred to landfill for final disposal or are subjected to thermal treatment. 
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