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Goal is a concentration of 45% CO2 at the stack through a combination of oxyfuel combustion and flue gas recirculation

Project aims to assess feasibility of increasing CO2 concentration in rotary lime kiln flue gases

            
            

   

           

        

         

      

    

          

            
             

                   
           

           

        

         

      

    

       

                    

                   
            

Outside study scope

Conventional long rotary kiln

• Most common design in US
• High waste heat (>1000 F)
• 15%vol. (dry) CO2 at stack
• Flue gases vented

Partial oxyfuel retrofit

• Partial oxyfuel to reduce air dilution
• Waste heat recovery through FGR
• ~45%vol. (dry) CO2 at stack
• Flue gases sent to carbon capture
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Combination of oxyfuel and FGR increases CO2 concentration while improving energy efficiency

Increasing CO2 concentration reduces downstream carbon capture cost

▪ Increasing CO2 concentration reduces carbon capture CAPEX and OPEX
• Reduced flue gas volumes results in:
– Reduced flue gas (pre-)treatment equipment size
– Reduced fan power consumption
– Reduced carbon capture equipment size

• Increased CO2 partial pressures results in:
– Accelerated carbon capture kinetics
– Reduced carbon capture energy consumption

▪ Flue gas recirculation to maintain 21% 02 at burner 
• Simplifies flame management
• Partial waste heat recovery increases overall energy efficiency by 15 to 25%
• Increased energy efficiency reduces required O2 consumption to reach target CO2%
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FLSmidth scope includes process modelling and CFD analysis with support from Carmeuse engineering & R&D teams

Carmeuse contracted FlSmidth and Carmeuse Technologies to perform conceptual engineering design

Electricore
Administration

Carmeuse Lime

Project Manager

Carmeuse 
Technologies

Technical support

FLSmidth

Process modelling

▪ Electricore (Prime)

• Non-profit managing public-private partnership research projects

• Award administration

• Budget: $50,000

▪ Carmeuse Lime (Sub-recipient)

• World leader in lime production, operating 13 lime production sites in the USA

• Project management, data collection, capital cost estimates, preliminary TEA, LCA 
and EH&S analysis

• Budget: $62,500

▪ Carmeuse Technologies (Vendor)

• Engineering / R&D branch of the Carmeuse group (based in Belgium)

• Technical support and advice to the engineering study

• Budget: $28,000

▪ FLSmidth (Vendor)

• Leading equipment and engineering supplier for the mineral processing industry

• Generate process models using METSIM software, CFD analysis of FGR mixing and 
support equipment selection and budget estimations

• Budget: $172,000

Task Description A-24 S-24 O-24 N-24 D-24 J-25 F-25 M-25 A-25 M-25 J-25 J-25
1.1 PMP
1.2 TMP
1.3 CBP
2.1 Project scope
2.2 Conceptual design
2.3 OBDI
2.4 Preliminary TEA
2.5 Preliminary LCA
2.6 EH&S
2.7 TGA
3.0 Phase 2 application
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Disclaimer
This report was prepared as an account of work sponsored by an agency of the United States Government. 
Neither the United States Government nor any agency thereof, nor any of their employees, makes any 
warranty, express or implied, or assumes any legal liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process disclosed, or represents that its use would not 
infringe privately owned rights. Reference herein to any specific commercial product, process, or service by 
trade name, trademark, manufacturer, or otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any agency thereof.  The views and opinions 
of authors expressed herein do not necessarily state or reflect those of the United States Government or any 
agency thereof.
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