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Processes?



Landfill in 
developing 
countries?

Waste Management | Thermal Treatment

= Open dumping (no cover layers, no leachate control)

• Waste spreading (by wind, animals, rivers)

• Hazard of explosions, landslides

• Insufficient Waste Management

⚬ Low waste sorting

⚬ Bad infrastructure

⚬ Government disinterest

Landfill operations?



Waste Management | Thermal Treatment



• Waste is useless 

• No differences between organic and inorganic waste

• Environmental impacts

LOW PUBLIC AWARENESS

• Insufficient services

• Inappropriate waste treatment technologies

• Underfunding of sector

• Support of "controlled" landfills 

LACK OF INFRASTRUCTURE

POLICY

• Increasing population

• Rising production of waste

• Increasing the share of inorganic waste

• No more space for landfills

New Solution?



Recycling
• Waste sorting

• Waste recycling facilities 

   (paper, glass, plastic, metals)

Composting
Biofuels production
• Organic waste sorting/reuse

• Composting facilities

• Production of solid, liquid, gaseous biofuels

Energy recovery/
waste-to-energy
• Incineration facility

• Gasification

• Pyrolysis

Reduce production
• Decrease of waste production

SUITABLE WASTE MANAGEMENT

Reuse waste materials
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Municipal waste treatment in 2020
EU 27 + Switzerland, Norway and the UK 

Landfill

Waste-to-Energy

Recycling 

+Composting

Missing data

Graph by CEWEP, Source: EUROSTAT 

Last update September 2022 Percentages are calculated 
based on the municipal waste 
reported as generated in the 
country

*: last available data

Waste Management | Thermal Treatment

https://www.youtube.com/watch?v=_7SsOuGwUKQ

https://www.youtube.com/watch?v=_7SsOuGwUKQ




MSW Energy Recovery
(thermal treatment, thermochemical process!)

INCINERATION

• 900°C - 1300°C

• Most integrated Waste-to-Energy 

technology for MSW

• High emissions (dependent on 

technology)

• Incineration is a high temperature waste treatment process (>850oC) that involves 
the controlled combustion (in excess of oxygen or air) of combustible substances 
contained in waste materials. 

Combustible waste:

⚬ plastic, paper, tires, fibers, organics…

- different characteristics (moisture, calorific 

value, chemical composition)



• Immediately reduce of waste 

⚬ volume up to 90-95% 

⚬ mass up to 80-85% 

• Waste turned into heat, ash and flue gas

⚬ Heat: water/space heating, electricity (how?)

⚬ Production of bottom ash/slag (construction 

material), recycling of metals (resource)

⚬ Ash contain heavy metals

⚬ Flue gas contain toxins

    destruction of hospital, industrial waste…

Waste Treatment Thermal Methods
INCINERATION



Principle of Incineration

Spalovna v Malešicích pod lupou

https://www.youtube.com/watch?v=8vzubsPz5v4
https://www.youtube.com/watch?v=8vzubsPz5v4
https://www.youtube.com/watch?v=8vzubsPz5v4
https://www.youtube.com/watch?v=8vzubsPz5v4
https://www.youtube.com/watch?v=8vzubsPz5v4


• Concerns about the environment

• Underdeveloped facilities

• No proper treatment

• Low gas cleaning

Waste Treatment Thermal Methods
INCINERATION

Waste Management | Thermal Treatment



Waste Treatment Thermal Methods
INCINERATION

• Variation of plant designs

⚬ Moving grate

⚬ Fixed grate 

⚬ Rotary-kiln

⚬ Fluidized bed



Waste Treatment Thermal Methods
INCINERATION

• Flue gas cleaning

⚬ Represent  70 % of plant

⚬ Particle filtration

⚬ Electrostatic precipitators (ESP)

⚬ Baghouse filters

⚬ Chemical cleaning

⚬ Acid gas scrubbers



Waste-to-Energy in Europe in 2020

WtE Plants operating in Europe 
(not including hazardous waste incineration 
plants) : 504

Waste thermally treated in WtE plants 
(in million tonnes): 101

Data supplied by CEWEP members
and national sources 

*: Includes plant in Andorra and SAICA 
plant

Finland
9  1.39Norway

18  1.7

Sweden
37  6.89

Estonia
1  0.22

Lithuania
2  0.42

Poland
7  0.97

Czech Republic
4  0.7 Slovakia

2  0.23
Hungary
1  0.37

Romania

Bulgaria

Greece

Italy
37  6.24

France
117  14.26

Spain*
13  2.76

Portugal
4  1.16

Austria
11  2.6Switzerland

30  4.07

Netherlands
12  7.57

Belgium
17  3.47

Germany
100 27

Luxembourg
1  0.17

Denmark
25  3.66

United 
Kingdom
54  13.96

Ireland
2 0.8

2



Real example of Incineration

ZEVO Malešice Prague
• 1997 launch of heat production

• 2001 flue gas cleaning application

• 2011 cogeneration electricity production

• 2024? additional capacity for waste combustion

Waste Management | Thermal Treatment



Principle of Incineration
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Principle of Incineration
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Principle of Incineration

Waste Management | Thermal Treatment

https://www.youtube.com/watch?v=r-q5V6LDxEY

https://www.youtube.com/watch?v=r-q5V6LDxEY
https://www.youtube.com/watch?v=r-q5V6LDxEY
https://www.youtube.com/watch?v=r-q5V6LDxEY


Principle of Incineration
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Principle of Incineration
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Principle of Incineration
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Principle of Incineration

Waste Management | Thermal Treatment



Why Is Waste 
Management 
Important?

It's more than just a 
hobby

• Responsibility

• Sustainability

• Environment

• Health

Waste incineration vs landfilling??



Thank You for Attention!
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