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Ill. 14: Dry hydrator for CaO 
 
 
 
5 Advantages of conditioned dry sorption compared to the spray sorption 
 
Comparative examinations regarding the additive powder utilisation have been 
realised at a plant in Germany, provided with both a spray sorption and a conditioned 
dry sorption. The result was a definitely lower additive powder consumption in case of 
consistent operation of dry sorption compared to the spray sorption. The relevant 
reasons for this are: 
 
• Formation of CaCO3 during the aqueous phase 
 

Compared to the acid crude gases HCl, HF and SO2, the slightly acid carbon 
dioxide has a minor affinity to hydrated lime. However, the concentration of CO2 
within the gas is definitely higher. A CO2 concentration of approx. 10%Vol., 
corresponding to 100,000 ppm, is faced with a HCl concentration of e.g. 
1,600 mg/m³, corresponding to 1,000 ppm. During the wet phase a considerable 
amount of CaCO3 will be formed which– after drying of lime slurry drops – will be 
only very limited available for the reaction.  

 
A disadvantage of incinerators for waste and alternative fuels is, that due to the 
hygroscopic features of CaCl2 , a temperature reduction to values definitely below 
140°C  and by this a possible reactivation of the CaCO3 during the wet phase will 
not be possible. In case of a corresponding water injection, the downstream 
installed conditioned dry sorption may lead to a partial reactivation of the CaCO3. 
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• Formation of agglomerates  
 

The microscopic photos in picture 15 show fresh hydrated lime particles 
compared to calcareous particles extracted downstream spray absorber. The 
freshly slaked hydrated lime has a clearly visible, high outer surface. However, 
after drying within spray absorber, this will be reduced due to the formation of 
drop shaped agglomerates. The exchange surface necessary for the chemical 
reaction will be reduced.  

 
• Influence of particle re-circulation 
 

As described in section 2 of this lecture, the multiple particle re-circulation of the 
conditioned dry sorption creates a higher particle density within reactor and 
increases the residence time of additive powder. In addition, the separation 
conditions within filter will be improved.    

   
 
 
 
 
 
 
 
 
 
 
 
 
 
Ill. 15: Surface structure of Ca(OH)2, upstream and downstream spray absorber 
 
• Due to the multiple particle re-circulation, the conditioned dry sorption offers 

advantages regarding the separation of dioxins/ furans and mercury. Last but not 
least, even in case of crude gas peaks, the limit values will reliably be observed 
with low AC injection. 
 

 
 
 
 
 
 
 
 
 
 
 

Source : R. Karpf, ete.a
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6 Assessment 
 
The present operating experiences gathered from a multitude of realised plants with 
Conditioning Rotor – Recycle Process with particle conditioning confirmed its 
potential and reliability. 
 
• The requested emission limit values are reliably kept in continuous operation 
• Crude gas peaks are reliably compensated due to the large additive powder 

potential within the plant 
• The stoichiometric factor for the Ca(OH)2 injection for the separation of acid crude 

gas components normally totals to a value of approx. 2 
• CaO can be used as additive powder with saving of costs 
• The injection quantity for AC totals to a specific value of approx. 0.03 gr/ scf 
• The comparatively simple structure grants a high availability 
• Higher requirements on the separation of acid crude gas e.g. due to high crude 

gas values, can be compensated in a simple way by means of the graded additive 
powder injection 

 
A comparison of emission limit values for waste incinerators in the USA and Europe 
shows, that the presented technology will also be suited for the use on the American 
market and can offer cost advantages for the operators of waste incinerators.
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