Reducing Dioxin Emissions to 
Air from MSW Combustion

IEA Bioenergy Task 36 ‘Energy from Integrated Solid Waste Management’, has covered a wide range of topics under its work programme. One of the more recent studies undertaken was to determine the effect that the introduction of the waste incineration directives had had on controlling dioxin emissions to air from MSW combustion plants.

Introduction

Poor environmental performance by early combustion plants, particularly in relation to dioxin emissions, led to widespread and vociferous public opposition in the late 1970s and early 1980s. Subsequently the EU took action to improve environmental standards for waste combustion with the introduction of the waste incineration directives (89/429/EEC and 89/369/EEC) in 1989. These directives aimed to reduce as far as possible the negative effects on the air, soil, surface water, and groundwater caused by emissions from MSW combustion plants. As a result, stringent operating conditions were introduced and minimum technical requirements for waste incineration and coincineration were set. This led to the closure of many small combustion plants as it was uneconomic to retrofit them to the new control standards. The directives have since been superseded by the Waste Incineration Directive (2000/76/EC). The Directive sets a new limit of 0.1 ng/m3 for dioxins (i.e., no more than 1 part in 10 billion) in air emissions. The regulations applied immediately to all new plant from 28 December 2002 and to existing plant from 28 December 2005. To comply with the Waste Incineration Directive the following methods are employed to control emissions in modern MSW combustion plants.

Emissions control

Careful control of the combustion process is required to ensure that the temperatures are sufficiently high to destroy dioxins and other pollutants but not so high that nitrogen oxides (NOx) formation becomes a problem or that dioxins are allowed to reform during the cooling of the flue gas. In modern waste combustion plants complex control systems are employed to ensure that these combustion processes are performed under the correct conditions of turbulence and temperature whilst maintaining a stable process.

There are a range of designs for flue-gas cleaning equipment. The system for a modern plant typically consists of the following: 

· Combustion control to ensure high degree of turbulence whilst ensuring high temperatures to destroy organic pollutants and subsequent control of the flue gas cooling to avoid reforming dioxins.

· Acid gas scrubbing using a lime mixture injected into the gas stream, which reacts to neutralise the acid gases such as sulphur dioxide, hydrogen fluoride, and hydrogen chloride.

· Activated carbon or coal injection to the flue gas to remove organic compounds such as dioxins and volatile metals such as mercury and cadmium.

· Particulate (dust) removal using an electrostatic precipitator or filters.

· Measures to reduce emissions of oxides of nitrogen such as Selective Catalytic Reduction (SCR) or Selective Non-Catalytic Reduction (SNCR). These systems rely on chemicals such as ammonia or urea injected into the flue gas to destroy oxides of nitrogen. SCR requires the use of special catalysts and natural gas burners to reheat the flue gas to promote the reaction.

Task 36 Study

The Task reviewed information from the UK, the Netherlands, Norway, Sweden, Finland, and Denmark, with the aim of comparing data available before and after introduction of the European Directives. Based on the study it is possible to draw the following conclusions:

• Since 1990 overall emissions of dioxins, in all of the countries studied, have been reduced substantially. In the UK total emissions of dioxins to air were reduced from 1142 g ITEQ/ year in 1990 to 345 g I-TEQ/year in 1999; in Norway the corresponding numbers were 131 g I-TEQ in 1990 and 34 g I-TEQ in 2000.

•With proven combustion control and flue gas cleaning technology, it is possible to reduce the emissions of dioxins from incineration by up to 99%.

• In the UK in 1990 MSW combustion contributed about 52% of all dioxin emissions. In 1999, after enforcing the new EU regulations on dioxin emissions, the corresponding number was 1%.

Conclusion

Overall, IEA Bioenergy believes that combustion of MSW is no longer a major contributor to emissions of dioxins in countries where the new EU emissions regulations (or similar) have been enforced. 
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