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BackgroundBackground
Typical mercury concentration in coal is 0.05 to 
0.20 µg/g
Volatilized during combustion
Coal mercury fate after combustion
– Bottom ash
– Fly ash
– FGD solids
– Stack gas

Previous study by CONSOL
What is the fate of mercury collected on fly ash 
and FGD solids?



Program ObjectivesProgram Objectives

Address concern for mercury evolution into 
ecosystems
Gather data on materials from plants with various
– Coal sources
– A variety of air pollution control systems with and 

without scrubbers
– By-product end uses



Experimental DesignExperimental Design

Sample types
– Coal, bottom ash, fly ash, FGD sludge and 

spray dryer solids
– Portland cement, wallboard, aggregates

Leaching tests using standard methodology
Volatility tests of our own design
Groundwater sampling



Previous CONSOL StudyPrevious CONSOL Study
Plant burning Ohio bituminous coal
Mg/lime scrubber sludge (Fixated and Unfixated)
TCLP leaching tests showed <1.0 ppb in leachate
Solids analysis confirmed that no mercury leached

Hg in Solids, ppm
Unfixated Fixated

FGD Solids Before Leaching 0.70+0.11 0.39+0.07
FGD Solids After Leaching - pH 2.8 0.72+0.12 0.38+0.06
FGD Solids After Leaching - pH 4.9 0.73+0.12 0.35+0.06
FGD Solids After Leaching - DI water 0.68+0.11 0.38+0.06
Averages After Leaching 0.71+0.11 0.37+0.06



Source MatrixSource Matrix



Leaching TestsLeaching Tests

EPA Method 1311 & ASTM Method 
D3987
Leaching is conducted at three pH values.
– Acetic acid buffered to a pH of 4.9
– Acetic acid buffered to a pH of 2.8
– Deionized water



Leaching Flow 
    Chart 

100 gram sample 

Agitated w/ 2L 
Extraction Fluid 
for 18 + 2 hours. 

Liquid Solids & 
Filter

Record pH

Preserve to pH 
<2 & refrigerate

Analyze by acid 
digestion followed by 
CVAA within 28 days. 

air dry

 
Analyze by ASTM 

Method D 6722, 
“Total Mercury in 

Coal and Coal 
Combustion Residues 
by Direct Combustion 

Analysis.” 

Filtration 



Leaching ResultsLeaching Results



CVCV--AFS Results forAFS Results for
Leaching FiltratesLeaching Filtrates

As-Received Extraction Total
Hg conc. Fluid Hg

ppm pH ppt*
PRB Fly Ash 4.98 11
PRB Fly Ash 2.90 38
PRB Fly Ash DI 7.5**

Illinois 6 Fly Ash 4.98 38
Illinois 6 Fly Ash 2.90 50
Illinois 6 Fly Ash DI 84

Coal Source

* Blank and dilution corrected
**This sample was run in duplicate with a Relative Percent Difference of + 4.0%.

0.12+0.02

0.07+0.02



Volatilization TestsVolatilization Tests
Samples of ash, FGD solids, spray dryer 
solids, aggregate, cement, and wallboard are 
being analyzed.
Two temperatures: 100 °F and 140 °F
Continuous Hg-free N2 purge
Samples held for six months
Sampled and analyzed at three and six 
months by ASTM method D 6722.



Fly Ash Volatilization ResultsFly Ash Volatilization Results



Groundwater StudyGroundwater Study

To determine the potential for mercury 
release from an active FGD sludge disposal 
site and an active fly ash slurry 
impoundment.
Sampling sites
Samples collected quarterly
Sample analysis



FGD Active Disposal Area Ground Water ResultsFGD Active Disposal Area Ground Water Results



Fly Ash Active Slurry Impoundment Fly Ash Active Slurry Impoundment 
Ground Water ResultsGround Water Results



Conclusions To DateConclusions To Date

The Hg concentrations in the groundwater 
samples are less than the CVAA detection 
limit of 1 ppb.
The data show a less than the detection limit 
of <1.0 ppb of mercury in the filtrates of all 
fly ash, FGD sludge, and bottom ash 
samples.
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