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Processing, treatment and  

utilization of municipal solid 

waste 

Introduction 

Waste consists of many different materials whose 

disposal on landfills would mean a loss of valuable re-

sources (particularly land and material resources) and for 

the most part entail a maximum of environmental bur-

den. That’s why European legislation makes clear provi-

sions towards the implementation of a hierarchy for 

waste management, putting the reuse of products and 

recovered parts before recycling and material utilization. 

Only where practical limits hinder to follow this order of 

management options other forms of utilizing the waste, 

including energy recovery, shall be applied with land-

filling always being the last option of disposal. Behind 

this concept stands also the idea that handling waste 

differently according to its composition has also im-

portant social and economic functions. Splitting and 

managing different waste streams generates employment 

for many people, creates a strong economic sector on its 

own and last but not least is essential to ensure environ-

mental safety and human health. All around the world 

the existence of this relationship still gets reflected in 

tragic incidents. Wherever uncontrolled waste disposal 

takes place in populated areas or along waterways, 

where people are forced to spend a living on garbage 

dumps or where sanitary waste disposal, water and sew-

age treatment is non-existent for whatsoever reasons, 

life-threatening diseases and epidemics do often spread 

virtually unchecked. 

A sustainable and successful waste strategy uses an 

integrated approach to recover the highest environmental 

and economic value from the various waste fractions. 

All integrated waste management systems comprise a 

specific mix of waste management options. The availa-

ble spectrum and adoption of these options depend on 

the individual waste management targets as well as on 

specific local factors. Targets and preferences are either 

fixed through standards provided through legislative 

frameworks (such as in the European Union) or by the 

national law but they can also be determined by the 

strategic planners and decision-makers on the local 

ground. 

Various processes form the basis to manage the col-

lected waste in an integrated manner. They comprise 

different processing, treatment and recycling techniques 

(see factsheets on ‘Waste processing/Material recovery’ 

and ‘Waste pre-treatment/stabilization’ - techniques), the 

thermal treatment of waste with energy recovery as a 

combined waste pre-treatment and utilization (see fact 

sheets on ‘Incineration/Industrial co-combustion’), and 

the temporary storage or final deposition by way of 

landfilling (see fact sheets on ‘waste disposal’ -

techniques). 

Under ideal conditions, the different process options 

would complement each other in an optimal manner and 

allow the establishment of an integrated waste manage-

ment system as illustrated in Figure 1. 

Material recovery 

Recycling and the utilization of waste material are 

key elements towards waste minimization as an essential 

goal of waste management. Within this, direct material 

recycling takes a high preference. 

Much of what is contained in the waste has main-

tained its material value throughout the lifespan of a 

product and/or disposes of properties which permit the 

direct utilization as secondary material in the production 

of new goods or as a substitute for other scarce materi-

als. In order for this to be achieved, these materials have 

to be separated from the rest of the waste and recovered 

individually. Direct material utilization and recycling 

demand for a certain purity of the material. Both, separa-

tion and recovery of different materials to obtain a pure 

feedstock for various applications can be achieved by 

waste processing and sorting.  

Sorting can be done right on the place where the 

waste is generated (thus at source) and further hereto 

also by way of industrial processes. The benefit from 

sorting is not just one for the industry who gets a ready 

to use material but is received already at municipal level 

where citizen can reduce their waste charges thru source 

separation and communities will save landfill capacities 

and generate revenues from selling material fractions 

with higher market value. 
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Figure 1:  A paradigm for the integrated management of wastes under optimal conditions (modified after Koch,T., 

Seeberger. J.: Ökologische Müllverwertung. 1984) 

 

 

Source separated recyclables from households and 

the commercial sector that need to be processed for the 

purpose of material recycling are in particular: 

▸ Waste paper 

▸ Waste glass and 

▸ Packaging of different type. 

The processing usually involves multiple steps and 

combinations of different techniques. The principal 

objective of any processing scheme is the generation of 

defined material fractions from the collected waste 

which can be directly forwarded to recycling. Removing 

impurities and disturbing materials is the main step. 

Sorting and various separation techniques are used for 

that. The intensity of processing and the quality of the 

output (e.g. share of the different paper grades) is deter-

mined by the availability of a market (demand), the 

market price and the possible profit from selling the 

different materials. 

It is largely impossible to identify and describe all 

possible combinations and methods used for the pro-

cessing of collected waste. It is for this reason that three 

principal plant configurations representing the most 

common technological solutions for each of the above 

specified waste materials have been chosen and will be 

presented in the corresponding fact sheets.  

▸ The "basic configuration" is marked by a rather 

low degree of automation and intensity of equip-

ment but comparatively high demand in labor 

force and possibilities for job creation. 

▸ The "advanced or extended configuration" has a 

higher degree of automation and intensity of 

equipment than the basic configuration and a re-

duced labor demand. 

▸ "High-tech configurations" comprise in particular 

processes and equipment whose application 

serves the aim to achieve a largely automated 

processing of the waste, often tailored and opti-

mized on customer requirements and the needs in 

specific market environments. Frequently these 

solutions are intensive in terms of required per-

sonnel qualification and investment which is why 

an easy transfer and high efficiency cannot there-

fore guaranteed in any region. 

Waste paper 

In order to obtain a recyclable quality, waste paper 

from households has to be source-separated and collect-

ed separately from other waste materials, especially the 

organic, fatty and wet ones. The simplest concept to 

collect source separated waste paper is that of a mix of 

graphical and non-graphical qualities (e.g. news print 

and packaging paper). The separate collection of graph-

ical and non-graphical paper is not yet that widespread in 

Europe although it is the best way to optimize the pro-

ceeds from waste paper sale and to facilitate recycling in 

the most extensive manner. 
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Most appropriate for the collection of waste paper 

from households are bring schemes with drop-off sta-

tions/bring banks (see fact sheet on “drop-off station”) 

set up at centralized locations or public amenity sites. 

Special modifications at the feeding slots are meant to 

reduce the amount of unwanted components (impurities) 

disposed of via these containers. Likewise possible is the 

pickup scheme by means of different waste containers 

(see fact sheet on “mobile waste container”), or the col-

lection of waste paper bundles from the curbside. Bundle 

collection and specially marked drop-off container 

sites/bring banks are particularly suited for the separate 

collection of graphical and non-graphical papers. 

Together with the paper waste collected from com-

mercial sources, the paper is processed in dedicated 

sorting facilities to generate fractions of certain quality 

(paper grades). The four most important standard grades 

of paper for recycling in Europe are: 

▸ mixed paper and board (1.02.00)  

▸ corrugated paper and board packaging (1.04.00) 

▸ sorted graphic paper for deinking (1.11) 

▸ newsprint (2.01.00) 

These and other marketable paper grades are de-

scribed in the European list of standard grades of paper 

and board for recycling EN 643:2014. 

The fraction classified as “mixed paper and board” is 

a mixture of various qualities of paper and board, con-

taining a maximum of 40 % newspaper and magazines. 

Thru this standard it is possible to adjust the sorting 

operations and yields to the actual market situation.  

Average market prices for the different paper grades 

can be found in the factsheet on waste paper sorting (see 

fact sheet “waste paper sorting”). Considerable influence 

on the output stream from paper sorting have also the 

local customer structure and distance to the nearest recy-

cling facility (e.g. either graphical paper mill or producer 

of corrugated and cardboard applications). 

In Europe, the average incurring costs to collect and 

supply recovered paper to the recycling industry (paper 

mills) are in the range from 60 to 150 EUR per Mg. 

(Source: EcoPaperLoop, 2014). 

Figure 2: Paper recycling process 

 

Waste glass 

To facilitate a high quality and economically attrac-

tive recycling, glass waste from households should pref-

erably be collected separated by color. The commonly 

applied division of colors is green, brown and transpar-

ent (white), whereby a separate collection container must 

be provided for each color. Where demands for second-

ary use are lower, glass of brown and green color can be 

collected together. Collection from households should 

exclude all types of glass other than glass from packag-

ing (e.g. float glass). Such specific types of glass would 

better be subject of special collection schemes (e.g. take 

back schemes, bulky waste collection).  

Most suitable for the collection of glass from house-

holds are bring schemes with drop-off stations/bring 

banks (see fact sheet on “drop-off station”) set up at 

centralized locations or public amenity sites, or larger-

sized (1.1 m³) waste container (see fact sheet on “mobile 

waste container”). Special modifications at the feeding 

slots are meant to reduce the amount of unwanted com-

ponents (impurities) disposed of via these containers. 

Recommendable as a standard is the processing of 

the glass separated by color. Transparent glass can be 

used for a wide range of applications and is hence the 

fraction with the best prospects and highest price on the 

market. Glass of green and brown waste can be forward-

ed also in a mixture (thus without intense sorting) to the 

glass industry where it is going to be used for the most 

part in darker colored glass production only. Waste glass 

sorting is therefore a standard procedure in modern 

economies. With prior color separation a fully automat-

ed processing is mostly possible and representing the 

state of the art in this sector. 
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Figure 3: Glass recycling process 

 

These automated processes differ mainly in the 

number of lines installed for the removal of inert, non-

glass components such as stones and ceramics and to 

improve the purity of colors. In one-line processes, inert, 

non-glass components are eliminated at only one mesh 

size, multi-line processes do the same at different mesh 

size, for example < 15 mm, 15–30 mm, 30–60 mm and 

> 60 mm (see fact sheet “Processing & sorting of waste 

glass”) 

The glass industry benefits from the recycling of 

waste glass mainly in two ways; thru the substitution of 

raw material and a lower specific energy demand during 

the melting due to the use of glass cullet. A high purity 

of the used waste glass in terms of color and content of 

disturbing matter/impurities is a pre-requisite for this. A 

separation of the different types of glass (packaging 

glass vs. float glass) must also take place. Take back 

schemes for packaging waste such as the green-dot can 

help in the recovery of the sufficient amounts of waste 

glass and provide a means for financing the correspond-

ing activities. 

In Germany, the average incurring costs to provide 

waste glass to the recycling industries stay rather con-

stantly between 50–100 EUR per Mg (according to the 

price search in 2008). 

Packaging waste 

For (light weight) packaging wastes from households 

a mixed collection is possible and useful. In a pickup 

arrangement sacks (see fact sheet on “waste sacks”) or 

mobile waste container (see fact sheet on “mobile waste 

container”) give suitable receptacles for a source-

separated collection. Drop-off stations/bring banks (see 

fact sheet on “drop-off station”) work well in bring sys-

tems. Sometimes a separate collection for directly mar-

ketable fractions such as metal packaging or PET can 

make sense, as a complementary approach or stand-

alone concept. Depending on the market situation and 

the availability of sorting installations of the appropriate 

kind, the (mixed) packaging can be sorted into the fol-

lowing fractions: 

▸ tin plate  

▸ aluminum  

▸ beverage cartons (tetra packs)  

▸ composites of different paper/board material  

▸ colored plastic foils  

▸ white plastic foils  

▸ hallow plastic bodies  

▸ plastic pails and similar products  

▸ mixed plastics  

▸ scrap metals  

▸ other materials including sorting residues 

The applied sorting technologies vary greatly. On the 

one hand site there are simple configurations with a high 

share of manual labor. More recent installations are 

marked by a higher rate of automation, meanwhile many 

plants in Germany use near-infrared (NIR) technology in 

their sorting operations. With NIR technology it is pos-

sible to separate automatically different plastics accord-

ing to the type of polymer used. Modern plants permit 

the separation into the following polymers PE, PP, PET 

and PS. Also possible is the separation of glass accord-

ing to color. NIR modules can detect per infrared light 

the location of the different items on sorting conveyors 

and the materials they are made from. These modules 

then send their data to processor units from where the 

respective nozzles get a signal to blow out a specific 

item from the waste stream (see fact sheet “Processing & 

sorting of packaging waste”) 

The costs for packaging recovery and recycling are 

mostly covered by take back schemes, such as the green-

dot, which can be established on the basis of producer 

responsibility regulations. These schemes are useful 

especially in environments where sorting capacities are 

scarce and their development from state budget difficult 

or slow.  

Even where a separate collection of packaging 

doesn’t work sorting from commingled household waste 

is possible with current recovery technology. However, 
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this concept mean a considerable loss in quality, results 

in lower marketability of the materials and limited suita-

bility for certain recycling applications. 

Plastics 

To recycle plastics recovered from the different 

waste streams in plastics production is principally possi-

ble, provided they are thoroughly sorted by polymer 

types and washed clean. Partly this represents a great 

challenge both technically and in terms of organizational 

and financial burdens. To use plastic wastes energetical-

ly or add them to the feedstock of cement kilns and blast 

furnaces where they work as an additional fuel, catalyst 

and/or reduction agent is therefore often a preferred and 

more economical utilization route. 

To reintroduce recycled plastics into production re-

quires the cleaning and melting of the plastic material, 

and the production of granule or direct re-molding to 

obtain a new plastic product.  

Users of the granule are among others foil manufac-

turers, producers of tubes and pipes or die casting facto-

ries. The URRC-process is one possibility to recycle 

collected PET back, for instance, into new plastic bot-

tles.  

In Germany, the average incurring costs to provide 

plastic material from packaging waste streams to the 

recycling industries are in the scale of 300 EUR per Mg 

(Source: Itad/consultic, 2015).  

Figure4:  Recycling process of plastic packaging sorted 

by grades 

 

 

 

Mixed plastic waste due to the high calorific content 

can be processed into a fuel substitute. Specialized 

waste-to-energy plants use these fuels for energy pro-

duction (see details on mono-incineration plants in the 

fact sheet “Fluidized bed combustion”) but demand 

exists as well in cement plants or power stations (see fact 

sheet on “Industrial co-combustion”) and sometimes 

also in the steel industry. 

Figure 5: Process option for the utilization of mixed plas-

tic packaging 

 

Beverage carton (Tetra Pak) 

Also for multi-component beverage cartons such as 

tetrapaks separate recycling is a preferable option. For 

this the cartons have to be chopped, and dissolved in a 

pulper. Thru their swelling in the pulper, wood fibers 

separate from the foil of polyethylene and aluminum. 

The fiber slurry is discharged and forwarded directly to 

paper and board production.  

The secondary fibers are a valuable raw material for 

different high-grade paper applications. The material is 

used to produce cardboard boxes, corrugated board and 

sleeves to reel up fabric and carpets. Also sanitary and 

household papers, paper bags and kraft paper can be 

produced from it. 

Recovered polyethylene and aluminum are used as 

crude material in the plastics and aluminum production, 

respectively. The aluminum can also be used in substitu-

tion of bauxite in the cement production where it is add 

to the feedstock to support the calcination process.  

 

FBC.pdf
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Figure 6: Recycling process of multi-component beverage 

carton 

 

Biodegradable waste 

Likewise kind of a recycling process is composting. 

Composting specifically aims at utilizing the source 

separated biodegradable waste by converting the organic 

components into a humus product. Composting process-

es can also be employed in the biological stage of me-

chanical-biological treatment of mixed, organic-rich 

household waste so as to biologically stabilize this mate-

rial mix. In this case it is a vehicle for pre-treatment and 

not anymore a recycling process, however. Composting 

can be done in rather simple arrangements such as open 

windrows or in more sophisticated ways using encapsu-

lated systems (see also fact sheet “Composting”).  

In order to be able to generate a compost product which 

meets the required quality and environmental safety for 

agricultural use, a separate collection of the biodegrada-

ble waste, known as biowaste collection, is indispensable. 

Why such dedicated effort becomes necessary can be 

derived from the Table 1 and  

Table 2. 

Accordingly it is only with material from biowaste col-

lection that waste-derived compost products compliant 

to the general rules of quality and safety can be pro-

duced. Composting mixed waste with a high organic 

content is technically an option but none to generate an 

output that can be used as a recycling product without 

further precaution. 

Table 1: Mean concentrations of heavy metals as established for different composting schemes 

Heavy metals Compost from source separated biowaste 

Representative sample values in mg/kg 

for Europe and North America 

Compost standard as 

proposed for 

developing countries 

Compost from non-source separated MSW 

Sample values in mg/kg  

established in The Netherlands 

Arsenic 0 10 0 

Cadmium 1.2 3 7.3 

Chromium 27 50 164.0 

Copper 15 80 608.0 

Lead 86 150 835.0 

Mercury 0.9 1 2.9 

Nickel 17.0 50 173.0 

Zinc 287.0 300 1567.0 

 

Table 2: Global standards for waste-derived compost products [ in mg/kg dry substance] (timeliness of data as per cited sources) 

Country As Cd Cr Cu Pb Hg Ni Zn 

USA (S) 41 39 1200 1500 300 17 420 2800 

Canada (MO) 13 2.6 210 128 150 0.83 62 500 

Netherlands (MO) 15 1 50 90 100 0.3 20 290 

Italy 10 1.5 100 300 140 1.5 50 500 

Austria (MO) -- 4 150 400 500 4 100 1000 

Belgium (SSMO) -- 1 70 90 120 0.7 20 280 

Denmark 25 1.2 -- -- 120 1.2 50 -- 

France (MO) -- 8 -- -- 800 8 200 -- 

Germany* -- 1.5 100 100 150 1 50 400 

COM.pdf
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Switzerland -- 3 150 150 150 3 50 500 

Spain -- 40 750 1750 1200 25 400 4000 

(S) refers to sewage sludge, (MO) refers to mixed organics, (SSMO) refers to source-separated mixed organics 

Source Figure tab 7/8: World Bank, 1997 / Brinton, 2000/ * Guideline of the Federal Association for Compost Quality in Germany (2012) 

 

Quality and environmental safety of waste-derived 

compost products can be secured through the introduc-

tion of quality standards and installation of a monitoring 

and certification system. Such has become a common 

practice in many European countries but also elsewhere 

in the world. 

A prominent example and system which has gained 

a leading role for many other initiatives is the quality 

control and certification system RAL in Germany. A 

brief overview how the system is applied on waste com-

posting is contained in the below info box.  

 

 

Waste treatment and pre-treatment  

before final disposal 

Treatment operations are basically aimed at divert-

ing the different recyclable materials still contained in 

the residual waste after source separation from the waste 

stream for final disposal and to process them in a way 

that permits subsequent recycling and utilization of the 

material, material properties and/or energetic content. 

Further goals of the treatment are the discharge, demobi-

lization or even destruction of potentially harmful sub-

stances from the residual waste stream, the reduction of 

the volume of the waste stream expecting final disposal 

and stabilization of the waste before it is deposited at 

landfills. For the latter operations one speaks of a pre-

treatment before final disposal.  

Pre-treating waste for a safe final disposal can as 

well go hand in hand with a material recovery and utili-

zation of the energy content from the waste. Treatment is 

part of an integrated waste management but can also 

make up an independent process combined with other 

waste management operations. 

Treatment processes based on anaerobic digestion 

and fermentation lend themselves as a supplementary 

technology to composting in the area of biological 

treatment measures. They combine with the advantage 

of generating biogas for energy production while having 

lower requirements towards the purity of the input and in 

terms of space needed. Anaerobic digestion (see fact 

Information box 

To secure quality and environmental safety of the compost product, a quality standard, a quality label and the RAL quali-

ty monitoring system for the composting of source separated organic waste from households and gardens was estab-

lished in 1991 in Germany. The Federal Association for the Assurance of Compost Quality in Germany (BGK) is the carrier 

of the RAL compost quality label. It is recognized by the RAL, the German Institute for Quality Assurance and Certifica-

tion as being the organization to handle monitoring and controlling of the quality of compost in Germany. In 2000 an 

additional quality assurance system for digestion residuals was introduced. 

Quality assurance system for compost RAL- GZ 251 

The standard RAL-GZ 251 contains regulations of the BGK concerning quality criteria and the quality assurance of com-

post. This is a private, voluntary agreement for a quality assurance system of the composting industry. Several of the 

RAL-GZ 251 aspects can be found in the corresponding German laws (e.g. Biowaste Ordinance (BioAbfV)) and regula-

tions. 

Quality assurance system for digestion products RAL- GZ 256/1 

Since August 2000 the standard RAL-GZ 256/1 contains regulations of the BGK concerning quality criteria and the quali-

ty assurance of solid and liquid digestion residuals. This is a private, voluntary agreement of the anaerobic digestion 

industry. 

 

A multitude of obligations concerning regular product analysis and validation which are to be executed by the compost 

plants have meanwhile been introduced. The long-standing activities of the BGK for the standardization, monitoring and 

declaration of high quality humus products led to an acknowledgement of these measurements by the law maker as 

“self-obligation of the industry”. In addition, the law making body implicates that the biowaste which is under continu-

ous monitoring by and independent organization is not a product but “likely a product”. So members of the Association 

for Quality Assurance which render themselves subject to a voluntary quality monitoring are widely exempted from a 

control (max. 12 instead of max. 24 analysis/year) and from proof obligation by regional authorities as laid down by the 

German biowaste ordinance.  

[Source: European Compost Network] 
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sheet “Anaerobic digestion”) may be employed as an 

independent process mainly for source-separated biode-

gradable waste but it can be part of the mechanical bio-

logical treatment of mixed residual waste as well. 

Mechanical biological waste treatment (see the fact 

sheet “Mechanical-biological treatment”) has strongly 

emerged as a technology that helps in reducing the dis-

posable waste volume and in particular the share of 

reactive organic matter contained in residual municipal 

solid waste. Hence it represents one possible option to 

meet stringent requirements for the landfill disposal and 

its application has therefore vastly spread in countries 

with landfill bans or fierce restrictions on biodegradable 

waste management. In Germany the years after 2005 

marked a milestone in the development and adoption of 

mechanical biological waste treatment in the wake of the 

ban on landfilling untreated wastes. The technology 

combines in various steps the recovery of different mate-

rials for the further utilization in recycling and waste-to-

energy processes, the recovery of energy from the bio-

degradable material and its stabilization before land-

filling. 

Mechanical biological treatment actually is an um-

brella term for all concepts of treating waste using the 

combination of mechanical and biological processes in 

one or the other way (i.e. also in a reverse order, like 

biological mechanical treatment). The main distinction 

between the different concepts is made on the basis of 

the order of the process steps and the purpose of the 

biological treatment. 

The arrangement of the process steps is based on either 

the concept of “splitting” or “stabilization”.  

In the first option the waste is first split mechanically 

into recyclables including (optionally) a fraction of high 

calorific value and an organic rich fraction that will be 

subsequently treated biologically. The core biological 

process used can be composting or anaerobic digestion 

or elements of both technologies as in some of the newer 

processes. When anaerobic digestion is incorporated into 

the biological stage, the process is usually configured to 

optimise biogas production. When composting is the 

core technology for mixed waste streams, no biogas is 

produced and the technology used to produce a stabi-

lized material. 

In a “stabilization” concept the entire waste is sub-

jected to biological treatment to dry and sterilize (but not 

digest) the waste before it is mechanically sorted to 

remove non-combustible materials from the waste 

stream. The remaining material can be combusted and so 

is referred to as Waste or Refuse Derived Fuel (RDF), 

which could be utilized on-site in a dedicated waste-to-

energy facility or sent off-site to be utilized as an addi-

tional fuel.  

For specific wastes (especially sewage sludge but al-

so mixed household waste) a stabilization and conver-

sion into a waste-derived fuel can also be facilitated by 

way of a physical drying process. Solar drying (see fact 

sheet on “Solar drying”) has become a prominent option 

for that, especially in the field of sewage sludge treat-

ment. Sewage sludge is also the waste stream on which a 

focus is currently laid for the recovery of phosphorous 

(see fact sheet ”Phosphorous recovery“). 

Mechanical biological waste treatment is not a dis-

posal method as the residue will still require disposal 

through landfill or incineration. However, the end dis-

posal route, be it incineration or landfilling, will need to 

be determined before investments into mechanical bio-

logical treatment processes and corresponding facilities 

are undertaken. 

Incineration or ‘Waste to Energy’ concepts have 

been widely acknowledged as making a significant con-

tribution to a modern integrated waste management 

strategy. Thermal waste treatment in incinerators with 

energy recovery and heat extraction still is the most 

effective and reliable option for the management of non-

recyclable wastes. 

Conventional techniques such as the incineration on 

grates (see fact sheet on “Grate combustion”) and in 

fluidized beds (see fact sheet on “Fluidized bed combus-

tion”) are in a permanent process of optimization and 

efficiency improvements. In the necessary combination 

with emission reduction and cleaning technologies and 

aftercare measures for the residues stream both technol-

ogies lend themselves as rather trouble proof and reliable 

processes to a large number of waste materials, includ-

ing such with concentrations of hazardous components. 

To use refuse derived fuels as fuel substitutes for indus-

trial power generation is a concept adopted mainly for 

specially pre-treated (segregated) and conditioned high 

calorific waste components. Today, the use of these type 

fuel products mainly takes place in cement kilns, calci-

nators, boilers of the paper industry or in industrial pow-

er stations co-incinerating or specialized on this fuel (see 

fact sheet “Industrial co-combustion”).  

All thermal treatment processes have to give respect 

to an increasingly stringent and expanding array of regu-
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latory measures to control the potentially toxic emissions 

(gas, liquids and solids) associated with the incineration. 

These regulatory controls have also a significant impact 

on the capital and operating costs of thermal technolo-

gies. What are the emissions produced dependent largely 

from the different chemical makeup of the waste input 

and the type and nature of the applied thermal process. 

Often highlighted in this context are differences between 

conventional incineration and processes based on the 

pyrolysis of a waste. As of now, pyrolysis has not made 

it to a widely recognized standard technology for the 

thermal treatment and/or utilization of waste in Germany 

but also from a large-scale and wider country perspec-

tive. Problems resulting from inhomogeneities in waste 

streams and the economics of the process make up part 

of the reasons. It is therefore not excluded that under 

specific favorable circumstances and frameworks and 

adopted to some specific waste material streams the 

individual examination of the feasibility of such technol-

ogy can be worth the effort, and that, reliability and cost-

efficiency proven on larger scale applications in a longer 

term, the use of this technologies might also be practical 

and advantageous.  

Utmost attention in all thermal waste treatment pro-

cesses and a central position in their development and 

operation in any case need to be devoted to emission 

control and abatement. Flue gas cleaning technology 

(see fact sheet “Exhaust and flue gas cleaning”) there-

fore is an integral element of waste treatment and the 

technical details one should have at hand about suitable 

technologies. 

Note: Detailed descriptions of the technology and 

equipment referenced in the text are provided with 

the following fact sheets 

Table 3: Overview on separately provided fact sheets 

related to MSW processing, treatment and utili-

zation   

Fact sheets  

MSW processing, treatment and utilization 

Waste processing/Material recovery 

Sorting and processing of waste paper 

Sorting and processing of waste glass 

Sorting and processing of (other) mixed packaging 

Sorting and processing of bulky waste 

Composting 

Anaerobic digestion 

Phosphorus recovery 

Waste pre-treatment/stabilization 

Mechanical-biological waste treatment 

Solar waste drying 

Incineration/Industrial co-combustion 

Grate combustion 

Fluidized bed combustion 

Exhaust/flue gas cleaning 
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