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Topics for Discussion: 

• What is Flyash? 
 

• How can it be “Beneficially Used”? 
 

• What Effects do MATS and CPP Regulations have on 
Beneficial Reuse 
 

• What Can be done? 



What Is Flyash? 



ASTM – C 618-93 categorizes natural pozzolans and 
fly ashes into the following three categories:- 

 

1. Class N Fly ash: 
2. Class F Fly ash: 
3. Class C Fly ash: 

 
 
 
 
 
. 
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Classification of Flyash 



Requirements for fly ash and natural pozzolans for use as a mineral 
admixture in Portland cement concrete as per ASTM C 618-93. 
 
 
      Requirements        Fly  Ash  Classification 

        N     F    C 

  Chemical Requirements 

    SiO2 + Al2O3 + Fe2O3, min %      70.0    70.0   50.0 

    SO3, max %      4.0    5.0   5.0 

    Moisture content, max %      3.0    3.0   3.0 

    Loss on ignition, max %      10.0    6.0   6.0 
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Characterization of Flyash 



Flyash vs. Cement 



Beneficial Reuse? 



Accepted Beneficial Reuse Areas 



Uses and Association 



Flyash Usage Forecast - ARTBA 



MATS and Obstacles to Reuse? 

• Carbon Content vs. Air Entrainment Agent 
• Activated Carbon Use is Increasing 

 
• Sulfate Content 

• Hydrated Lime and Trona for SO3 Control 
 

• Alkali Silica Reaction 
• Sodium creates issues in some areas 

 



MATS Impact and 
Beneficiation 
Approaches 



Ready Mix Concrete Needs 



Flyash in Concrete 



Challenges Facing Ash Utilization 

• Fly Ash Quality 
• PAC for Hg Control 
• Lime, Trona, Ammonia Use for SO3 Control 

 
• Resource Availability 

• Plant Closures are leading to localized supply issues 
• Natural Gas availability and pricing are reducing ash quantity 

 
• Changing Ash Characteristics 

• Fuel Switching from CAPP to PRB and ILB changing localized 
ash constituents 



Issues with PAC 



Activated Carbon in Ash 



Chemical Passivation 



Headwaters RestoreAir 



SDA Ash? 



Sodium for SO2 Ash 

Not acceptable for pre-stressed concrete applications 



Trona DSI Leachability 



DSI and Carbon Passivation 

Several flyash marketers offer competitive chemical treatments similar to 
RestoreAir.  Boral, Waste Management and SEFA to name a few. 



Carbon Removal 
and Ash Reclaim 



Beneficiation Technologies 

• Carbon Burnout 
• Tribo-electrostatic Separation 
• STAR (Staged Turbulent Air Reactor) 



Carbon Burnout - PMI 

 • Early Technology 
 

• Fluidized Bed Reactor 
• Recycles Heat back to 

plant 
• 1% Typical LOI product 
• Throughput is heat 

input sensitive 



Tribo-electrostatic  STI 

• Less Capital Intensive 
 

• Mechanical Belt drive 
creates static charge 
 

• Typical 1%-2% LOI 
Product 

 



STAR – SEFA Group 

Uses ash-carbon as process fuel 
Has been applied to reclaiming ponded Ash! 

 



CPP & Combustion 
Practices 



The Clean Power Plan 



CPP Heat Rate Initiatives 

• Reduction in CO2 from Heat Rate Improvement 
• 4% 
• SCR, ESP, FGD Operating Practices 

• Migration of Coal Generation to CCNG 
• Gas CoFiring 

• MSL Reduction 
• Fuel Flexibility 

 
Of these, CoFiring holds the best promise for improving 

flyash quality without compromising other plant 
operations 

 



CoFiring Effects 

• Selective placement of natural gas can reduce LOI 
 

• Cofiring at levels of 20% - 25% can reduce pulverizer 
loading leading to better fuel fineness and reduced LOI 
 

• Cofiring at levels of 20% - 25% can reduce the 
particulate loading on the ESP, allowing for improved 
use of hydrated lime for SO2 ad SO3 capture 



Wall Fired Design 

Maximizes Gas flow while maintaining heat 
proximity to the furnace walls 

Cofire gas comes from a higher 
area secondary annulus 



Site Installation 

System Requires: 
 
• 80 CFM Forced Combustion 

Air/Igniter 
• Isolation Valve between Core and 

CoFire sides 
• Pressure Control on the Core 

side 
 

• Additionally we remotely 
monitored: 
 

• Gas Pressure 
• Air Pressure 
• Core Flame Stability  



T-Fired Layout 

Coal 

Coal 

Coal 

Gas Warm-Up Leave As-is 
(200 mmBTU) 

Total Gas Supplied via Furnace CoFire 
= 600 mmBTU 

Cofire Spuds - 50 
mmBTU//device = 
400 mmBTU total 



Overuse of DSI on ESP 

Over injection of DSI can strip the ESP of its conditioning agent.  
This can happen regardless of sorbent used. 
 
Natural Gas use will: 
 Reduce particulate load and SO2/SO3 

 Increase flue gas moisture 
 Reduce LOI 
  



Conclusions 



MATS Conclusions 

• Flyash quality is critical to plant commercial viability.  
The more you can beneficially reuse, the less you have 
to landfill 
 

• MATS compliance has compromised the ash quality 
through increased LOI (ACI) and Sulfate. 

• The Ash Marketing industry has responded with 
chemical passivation technologies that remove the AEA 
issues as long as carbon is within spec 
 

• New Mechanical Separation approaches allow removal 
of unwanted carbon from both dry and ponded ash. 



CPP Conclusions 

• CPP Compliance will place a different type of strain on 
flyash quality. 
 

• Improved combustion practices coupled with enhanced 
use of gas through Cofiring can provide:  
• improvements in Ash Quality 
• Reduction in Total Ash created 
• Improvements in plant responsiveness to renewable and 

CCNG demands 



Special Thanks 
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Improving Flyash Quality in a 
MATS/CPP World 

 
 
 
 

Thank You for listening 
 

Questions? 
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