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Convincing concept for extracting air from mechanical-biological waste-
treatment plants employing the wet fermentation method

Background

Very exacting emission limits came into force in Germany in 2001 with the coming 
into effect of the 30th edition of the Federal Control Pollution Act 
(Bundesimmissionsschutzgesetz). Accordingly, the regulations on odour and dust as 
well as total carbon emissions (THG), including methane (CH4)  and laughing gas 
(N 0), were brought into line with existing requirements for waste incineration plants. 
Two new-comers here are limit values in the form of emission factors for overall 
carbon and laughing gas. The maximum quantities of extracted air are limited in this 
circuitous way. In practice, the limiting parameter hereby is the overall C emission 
factor in the waste gas (55g/Mg); if, for example, the daily average value at 20 mg/m³ 
is just adhered to, the total volume of extracted air per Mg of waste is at a maximum 
level of 2750 m³/Mg.  

  Parameter Single value Average half- Average Emission
           hourly value daily value factor
          (AHV)    (ADV)    (EF) 
  Odour    500 ou/m³ 
  Dust    30 mg/m³ 10 mg/m³ 
  Total C   40 mg/m³ 20 mg/m³ 55 g/Mg 
  Laughing gas              100 g/Mg 
  

   
In contrast to the general requirement of 50 mg/m³ for total C, the 2002 Technical 
Instructions on Air Quality Control (TA Luft) laid down the following emission limits: 
20 mg/m³ for dust, 30 mg/m³ for NH³ and 500 odour units/m³ for odour. The 
respective emission value for mass flow may also be drawn on when making 
assessments. 

Parameter Mass flow or Mass concentration
 Odour           500 ou/m³ 
 Dust – total 0.20 kg/hr          20 mg/m³ 
 Total C 0.50 kg/hr                     50 mg/m³ 
 Ammonia 0.15 kg/hr          30 mg/m³ 
 Gas 
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Experiences with mechanical-biological waste treatment plants

Expensive regenerative thermal oxidation treatment (RTO) facilities in combination 
with acidic scrubbing would be necessary for the deposition of ammonia in order to 
keep to the limiting values in view of the particularly high total C emissions from the 
first generation of plants (employing stabilizing and recovery techniques, partly in 
combination with fermentation stage methods). As the RTO facilities have a fuel 
requirement in the form of combustion gas, the extracted gas concept is designed for 
minimal quantities of air and, together with the aggregates, has usually been (too) 
sparing; with unpleasant consequences in terms of high workplace encumbrance and 
material corrosion in the mechanical-biological waste treatment plants. On the whole, 
the quantities of gas extracted from the aerobic recovery installations amount to 
some 6,000 m³/Mg. With fermentation methods, the amount of waste gas to be 
removed can be just about halved.  

Experiences with biological waste gas purification

However, experience gathered at RTO plants using traditional retting methods in 
biological waste treatment have been unsatisfactory; high investment and operating 
costs through fossil gas consumption, short holding times because of coating 
formation on the heat exchangers (SiO� and corrosion damage – pitting). Meanwhile, 
in order to maintain the necessary availability, at least 2 or 3 RTO lines have to be 
operated in parallel, or in the project planning stage. All in all, operators question the 
ecological reasonableness of the measure in the light of the additional greenhouse 
gas emissions in the form of CO2.  On the other hand, appropriate biofilters are 
climatically neutral and reduce odour. 

Advantages of the HAASE wet fermentation

Because of the innumerable problems faced by installations that combine 
mechanical-biological waste treatment with recovery and RTO extracted air 
treatment, the HAASE company has every confidence in its concept for exhaust air in 
wet fermentation. The important thing is that the silicon compounds responsible for 
the formation of coatings in wet fermentation do not occur at the height of the 
extracted air, as is the case with aerobic recovery installations. Consequently, this 
eliminates the danger of blocking as a result of coating formation with SO��� The 
silicon present in the fermentation gas is purified by cooling and by activated carbon 
so that subsequent utilisation of the fermentation gas in the CHP unit is 
unproblematic. The requirements for waste gases generated by this are considered 
separately in the Technical Instructions on Air Quality Control�(TA Luft).
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The ammonia gas formed in the fermentation substrate is largely decomposed by 
means of the nitrification and de-nitrification processes in wet fermentation into 
nitrogen in the air, with the result that acidic scrubbing of the extracted air is not 
necessary. The exhaust gas, which is organically highly encumbered, constitutes 
only a small proportion and can easily be converted by hydrolysis and fermentation  
in to combustible gas in an RTO facility or even in the existing CHP unit. 
The exhaust air from the supply hall as well as from the facility of wet pre-treatment, 
which is not utilised in wet oxidation, can be purified with a biolfilter to meet the 
demands of the regulations stated in the Federal Control Pollution Act (30th edition of  
Bundesimmissionsschutzgesetz). Acidic scrubbing is not required here, either. The 
dry air extracted is only slightly encumbered and does not require any further 
treatment as exhaust gas. 

  
Exhaust air stream  Odour   Total C, including methane

Mechanical treatment: Raw gas: 720 – 10,500, Raw gas 20 – 70 mg/m³ (ADV) 
Tipping Hall, pre- � 4,000 ou/m³ Raw gas 80 – 120 mg/m³ (max. 

 treatment  Pure gas: <500 ou./m³  AHV)    
 slightly polluted  with biofilter  Pure gas: 10 – 20 mg/m³ (ADV) 
       with biofilter 

Measurements by Raw gas: 2,000 – 10,000, Raw gas: 500 – 800 mg/m³ ) 
HAASE   � 6,000 ou/m³   (ADV) 
Wet fermentation: Pure gas: < 500 ou./m³ Pure gas: <20 mg/m³ (ADV) 
Biological process,  with RTO   with RTO 

 wet oxidation,   Pure gas: < 500 ou/m³ Pure gas: < 500 mg/m³ (ADV) 
 source segregated  with biofilter   with biofilter* 
 air        * dependent on the proportion of
          methane in the raw gas and on
 highly polluted         the size of the biolfilter, because CH�
            conc. are not reduced by biofilters. 
   

MBT - composting Raw gas: 5,000 – 25,000, Raw gas: 500 – 800 mg/m³ 
 biological process,  � 12,000 ou/m³  (ADV); 

tunnelling and box Pure gas: < 500 ou/m³ with Pure gas: < 20 mg/m³(ADV) incl.
 systems (IVC)   scrubbing* + RTO   incl. Acid Scrubber* + RTO
    Pure gas: < 1,000 ou/m³ Pure gas: < 150 mg/m³ (ADV)
     with scrubbing* +  incl. Acid Scrubber* +  
     biofilter  biofilter 
        * only required with rotting/composting 
           process (NH³)
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All in all, the following advantages can be enumerated for the HAASE wet 
fermentation method: 

• because RTO is not absolutely necessary, no fermentation gas or natural gas 
is consumed 

• no acidic scrubbing is required, hence no acid is consumed 
� slightly encumbered waste gas can be utilised in the wet fermentation process 
� highly encumbered waste gas from wet fermentation can be utilised in the 
 CHP unit 
� the biofilter without acidic scrubbing is sufficient for the treatment of the 
 remaining slightly encumbered waste air. 

The dust parameter is unproblematic with HAASE wet fermentation and proper 
control of ammonia gas decomposition according to the biological treatment 
method is the crucial factor in the suppression of laughing gas formation. 
However, this does not present a problem with the plant under consideration. 
Nitrous oxide (N�O) formed during the process cannot be reduced either by 
thermal waste gas treatment  (RTO, CHP), or biologically (by means of a biofilter). 

A convincing concept: 

for slightly encumbered partial flow in all mechanical-biological waste treatment 
plants: 

• occupational health and safety requirements are met by a high level of air 
change 

• a high level of air change diminishes atmospheric material stresses and 
corrosion 

• biofilter against odours, < 500 ou/m³ in pure gas 
• biofilter retains 20 mg/m³ of total C in the slightly encumbered waste air 

flow 

in the highly encumbered partial flow encountered with the HAASE company’s 
wet fermentation method: 
• waste gas utilisation in the CHP facility (or the dumpsite VocsiBox) for a 

highly encumbered partial flow from air extracted from source / wet 
oxidation 

• odour reduction treatment to < 500 ou/m³  is possible by means of biofilters 
without employing a CHP facility or dumpsite VocsiBox for waste air 
utilisation 

• Mixing this small partial flow with the slightly encumbered waste air only 
leads to an insignificant increase in the total C load on the biofilter. 

 Hanover, October 2007  
   
  (signed) 

 Dr. Ing. Carsten Cuhls
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