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Introduction
Motivation and background

Source: © picture-alliance/AP
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Significance of flue gas treatment
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Source: WHO Global Burden of Disease Study 2013
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Development of flue gas treatment systems according the legal requirements

using the example of Germany
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Significance of flue gas treatment

What was the experience with such complex plants?

- there was no market for the by-products

- the energy expenditure and plant construction was very high 

while these insights were gained, waste incineration underwent a 

metamorphosis from mere waste disposal 

to energy recovery from waste

From then on, energy efficiency was in the focus and became an important 

design criterion both for new and modified plants
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Process 

parameter
Unit BAT-AELS (2006) IED (+CI) 17. BImSchV

Draft BAT-AELS

Value for new 

plant

Draft BAT-AELS

Value for existing 

plant

Averaging 

period

Dust [mg/m³n] 1-5 10 (±3) 5 2-5 Daily avg.

TOC [mg/m³n] 1-10 10 (±3) 10 3-10 Daily avg.

HCl [mg/m³n] 1-8 10 (±4) 10 2-6 2-8 Daily avg.

HF [mg/m³n] 1 1 (±0,4) 1 <1 <1 Daily avg.

SO2 [mg/m³n] 1-40 50 (±10) 50 10-30 10-40 Daily avg.

NOx - SCR [mg/m³n] 40-100 200 (±40) 150 50-120 50-150 Daily avg.

NOx - SNCR [mg/m³n] 120-180
200 (for the existing 

plants till 2019)
50-120 50-180 Daily avg.

NH3 (SNCR) [mg/m³n] 1-10 10 3-10 3-10 (15) Daily avg.

Hg [µg/m³n] 0,001-0,02 50 30 5-20 5-25 Daily avg.

Hg

(indicative value)
[µg/m³n]

Over the sampling 

period
50 15-35 15-40 Hourly avg.

CO [mg/m³n] 5-30 50 (±5) 50 10-50 Daily avg.

PCDD/F
[ng I-

TEQ/m³n]
0,01-0,1 0,1 <0,01-0,04 <0,01-0,06

Monthly

resp.

over the 

sampling period

PCDD/F + dioxin-

like PCBs

[ng WHO-

TEQ/m³n]
0,1 <0,01-0,06 <0,01-0,08

Cd + Tl [mg/m³n] 0,005-0,05 0,05 0,05 0,01-0,02
Over the 

sampling period

Sb+As+Pb+Cr+

Co+Cu+Mn+Ni+V
[mg/m³n] 0,005-0,5 0,5 0,5 0,05-0,3

Over the 

sampling period

Comparison of the emission requirements of the Draft 1 for the revision of 

the BAT instructions for the waste incineration

Source: Neues aus dem Draft 1 zur Revision des BVT-Merkblattes Abfallverbrennung

Dipl.-Ing. Markus Gleis, Umweltbundesamt, Dessau-Roßlau
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Challenges for flue gas treatment systems in the future
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Challenges for flue gas cleaning will continue to be high pollutant removal 

efficiency and very high efficiency in the use of energy and consumables 

(minimum consumption of resources)

The present-day flue gas cleaning systems are unique in design and 

their specific configuration often reflects the development of the 

emission limits over time.
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Process overview
of the executed flue gas treatment plants

Impact on the possible emission reduction
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Separation of acid gases based on German wte plants

Source: ITAD, Düsseldorf

10%

42%

48%

reine Trockensorption
(Bicar)

konditionierte
Trockensorption/
Sprühabsorption mit Kalk

Wäscher

Source: M. Treder: ITAD Emissionsbericht 2016, vorläufig, unveröffentlicht, Düsseldorf 10.09.2017

Separation of NOx based on German wte plants

Dry sorption (sodium 

bicarbonate)

Conditioned dry 

sorption/spray 

absorber with lime

Scrubber
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Simple plant construction

SNCR – one-stage dry sorption with NaHCO3

Source: Lühr-Filter, Stadthagen
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Source: Interargem, Bielefeld

Complex plant construction
ESP – Spray-dryer – ESP – 2-stage Scrubber – Aerosol-separator – SCR – Fabric filter 
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Waste incineration plant EVI-Europark (Germany)

Source: Dr. Buhlmann; Trockene Rauchgasreinigung der MVA-EVI-Europark;

5. Tagung- Trockene Abgasreinigung für Feuerungsanlagen und 

andere thermische oder chemische Prozesse Essen, 12. - 13. November 2009
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Waste incineration plant Rothensee (Germany)

Source: R. Margraf; Dry, Semi-dry or Wet – Which System Fits Best 

Depending on the Overall Conditions?, IRRC, Vienna 2017
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Challenges for flue gas treatment systems in the future
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Increasing energy efficiency will continue to be another challenge for flue gas 

treatment processes!

A very comprehensive and detailed study on the net emissions balance as a 

function of energy expenditure shows that the energy expenditure for a multi-

stage flue gas treatment system with minimum emissions is not necessarily 

higher than that of single-stage systems!

Modern-day and future know-how regarding the design of efficient 

plants will not necessarily imply the development of new processes, 

but rather place a focus on the intelligent combination and 

configuration of proven process stages
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Challenges for flue gas treatment systems in the future
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One example of this is the Delfzijl waste incineration facility in the Netherlands.
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Challenges for flue gas treatment systems in the future
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In order to compare different systems the cumulative energy demand was used

Conditions:

- HCl-inlet 1300 mg/m³

- SO2-inlet 500 mg/m³

- Reference period 8000 h

= 1,4 MW
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Challenges for flue gas treatment systems in the future
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.. as regards the future selection of sites 

for new plants, this implies that plants 

should be built at sites where a suitable 

infrastructure including energy sinks 

exist!

My appeal is …
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Wte plant Copenhagen - Amanger
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Wte plant issy-les muolineaux, Paris
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© Jacques Mossot

© Jacques Mossot
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Apart from energy efficiency, recent discussions indicate the imminent 

renaissance of recovery of valuable by-products from the flue gas – this time, 

however, not in the form of producing materials such as gypsum or 

hydrochloric acid, but in the form of feeding the combustion product CO2 back 

into the carbon cycle, for instance in the form of methanol!

Waste to Energy 2018 │ 22 and 23 March 2018, Clarion Congress Hotel Prague, Czech Republic

Challenges for flue gas treatment systems in the future
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Synthesis of methanol from CO2 may be a sensible option for some waste 

incineration plant sites lacking other options for utilization of the energy due to 

the nature of the nearby infrastructure.

Another approach for using the CO2 present in the flue gas was pursued in the 

energy-from-waste plant in Twence, the Netherlands, where sodium 

bicarbonate is successfully produced from CO2 and soda.
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Challenges for flue gas treatment systems in the future
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Further changes and influence on the flue gas 

treatment process
Heat utilization – measuring scope
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Further requirements from the Draft 1 for the revision of the BAT instructions for the waste 

incineration

Source: BAT Reference Document On Waste Incineration, Draft 1 (May 2017)

Due to the requirement of an 

effluent-free operation, in 

Germany it is not feasible!
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Further requirements from the Draft 1 for the revision of the BAT instructions for the waste 

incineration

Source: BAT Reference Document On Waste Incineration, Draft 1 (May 2017)
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Summary
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As already mentioned above in the context of energy 

efficiency, it is not important to develop entirely new 

systems or processes, but rather to combine available 

processes in an intelligent manner and exploit synergies!
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Challenges for flue gas treatment systems in the future
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HerzLICHe Grüße

aus dem Herzen der Natur!

Ingenieurgesellschaft für Energie- und Umweltengineering & Beratung mbH

Fürstliches Hofgut Kolnhausen 12

35423 Lich

 +49 6404-658164

 +49 6404-658165

 info@ete-a.de
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Thank you for your attention
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