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Thermal desorption is NOT incineration process 

Thermal desorption is a way to treat soils contaminated 
with organic wastes. By heating these soils to 
temperature 350-800 degrees Cº, contaminants will 
vaporise and separate from the soil. The vaporised 
gases are collected and treated in cyclone, oxidiser and 
bag-house and finally washed by gas scrubber. 
Vaporised contaminants are destroyed in oxidiser in 
high temperature 850-1100 degrees Cº (with a gas 
retention >2 sec). 
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SAVATERRA Oy – Samples of References desorption,  



SAVATERRA Oy -III. Outside verification 

In all Savaterra’s environmental permits                    
authorities have given following regulations : 

 all treated samples must be analysed by 
outside independent accredited laboratory 

 emission (air) must be made similar way 
         Savaterra’s owns 6 environmental 

permits : 
          - 3x Finland, Norwegian, Sweden, 

France 



SAVATERRA Oy – EU Regulations 

REGULATION (EC) No 166/2006 OF THE 
EUROPEAN PARLIAMENT AND OF THE COUNCIL 
of 18 January 2006 concerning the establishment of a 
European Pollutant Release and Transfer Register and 
amending Council Directives 91/689/EEC and 
96/61/EC 



 
 
 
 
 
 
 
 
 
 

Contaminated soils = specific waste   



 
 
 
 
 
 
 
 
 
 

It is mixture of soil and contaminant  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Mixture is already hazardous waste 



Volume of 50mg of contaminant per 1kg 
mixture is relation  99,995%  soil content 

and 0.005% contaminant content 50 mg of contaminant in 1 kg  
 

is relation  
 

0,005% of contaminant = Hazardous Element 
 

and 
 

99,995% of soil = inert material 



 
 
 

 
 
 
 
 
 
 
 

Is very noneffective to utilize 99,99..% of 
inert soil like hazardous waste 

 
 
 
 
 
 
 
 

Effective and safe way is to utilize only 
contaminant and clean soil use for earth 

works 
 
 
 
  



SAVATERRA Oy - temperature of desorption, oxidation, content of contaminant in after 
and before treatment : 



SAVATERRA Oy — why to use our system 

Reasons for application thermal desorption for contaminated soils? 

1) High capacity (40-80t/h) allows reasonable time schedules in bigger projects 

2) Post treatment monitoring is minimal 

3) Versatility of the method allows high variation of the contamination level and 
compounds in the input material 

4) The method is quite insensitive of the moisture and soil type of the input 
material 

5) The space requirement is low (40m*60m) 

6) Comparison of the total costs to other treatment methods, make thermal 
treatment very attractive alternative 

7) Emission control and mass balance are easy to make 

8) On-site treatment removes truck rally to landfills and also the use virgin 
materials as treated material can be used as backfill material. 



SAVATERRA Oy - Soil decontamination of POPs by thermal desorption,  
 
 

In our decontamination process we destroy 
contaminant and produce clean soil. 

 
Cleaned mixture is SOIL -  NOT ASH   

is classified like waste without hazardous 
properties 

 
Our process is NOT INCINERATION process 

 
FINALLY WE PRODUCE CLEAN SOIL ONLY 

 



SAVATERRA Oy - Extract from European Patent register : 



SAVATERRA Oy – thermal desorption layout 



SAVATERRA Oy - 1.Feed hopper - The wheel loader unloads the contaminated soils 
to feed hopper where material larger than 150 mm in diameter  are removed. Larger 
material will be crushed and recycled into the feed or delivered to landfill. The capacity 
is adjusted in feed hopper according the concentration and quality of contaminant. If 
contaminated soil is very wet or has a lot contamination, it may need to be mixed with 
less contaminated or workable soil for treatment in desorption unit. Metal material will 
be removed by magnetic after feed hopper.  



SAVATERRA Oy - 3.Desorption unit - The desorption unit is used to heat 
contaminated soil to a high enough temperature and for a long enough time to dry it and 
vaporise the contaminants from soil. The unit is a rotary desorber which has a rotating 
,cylindrical metal drum. The rotation speed and the angle of the drum will adjust 
treatment rate (tons/hour) Temperature in the drum can be adjusted in the range of 350-
800oC depending on the contaminant. Typical retention time of the material in the 
desorption drum is approx.. 20 minutes. The desorber has direct flame in the oven. This 
means that the material has direct contact to flame. The material can heat up to 1000oC. 
Oven will always have under-pressure. 



SAVATERRA Oy - 4.Cyclone - As the soil is heated, the contaminants will vaporize 
and become a part of gas stream  of air which is caused by blowers. Gas flow from 
desorber is guided by under-pressure  to cyclone where most of the particulate matter 
will be removed. 



SAVATERRA Oy - 5. Afterburner - After cyclone, vaporized contaminants will be 
burned in an afterburner (oxidiser). Temperature 850-1100 degrees °C destroys the 
contaminants in to CO2.6. Heat exchanger - The flue gas is cooled to 180oC before 
entering the bag house.   



SAVATERRA Oy - 7. Bag house takes away most of particles. Activated carbon can be 
utilised in the bag house to remove Hg from the flue gases.  



SAVATERRA Oy -  7. Bag house takes away most of particles. Activated carbon 
can be utilised in the bag house to remove Hg from the flue gases.   



SAVATERRA Oy - 14. Gas scrubber is connected to process if sulphur (SOx) 
concentration in soil or fuel is exceptional high level. SOx will react with water and 
sodium hydroxide as follows: 

SO2 + 2 NaOH → Na2SO3 + H2O 

Scrubber also helps to remove last particles. Water of the scrubber will be treated in 
water treatment process and re-used in dust binging of soil. Gas washing unit will also 
take some nitric oxides  :  

2 NO2 + H2O → HNO2 + HNO3 

3 HNO2 → HNO3 + 2 NO + H2O 

4 NO + 3 O2 + 2 H2O → 4 HNO3 

4 NO2 + 2 H2O + O2 → 4 HNO3 

In the gas washer nitric acid will form: 

HNO3 + NaOH  → NaNO3  + H2O 



SAVATERRA Oy — Emission measurements 



SAVATERRA Oy — Emission measurements 



SAVATERRA Oy  company  
from Arctic Circle   
Thank you for your attention 
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