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FGD Basics

Source: PowerMag, Flue Gas Desulfurization Wastewater Treatment Primer



Typical Influent Design Criteria
FGD Blowdown

Source: PowerMag, Flue Gas Desulfurization Wastewater Treatment Primer

Flow Rate Approximately 100,000 gpd

Temperature 125F to 140F

pH 4.5 to 9 (Typically <7)

Total Suspended Solids 1.4% to 17%

Sulfate 1,500 to 8,000 mg/l

Chloride 1,000 to 28,000 mg/l

Calcium 750 to 4,000 mg/l

Magnesium 1,100 to 4,800 mg/l

Sodium 670 to 4,800 mg/l

TKN (Total Kjeldahl Nitrogen) 2.4 to 58 mg/l as Nitrogen
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Current ELG Effluent Concentrations

Source: Code of Federal Regulations Title 40 Part 423.13



Physical Chemical Treatment





FGD Wastewater
Typical Process Flow Diagram
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Reaction Tanks & Agitators



Influent
Equalization

Dissolved
Metals

Reduction

TSS
Reduction



Solubility of cationic metal hydroxides
as a function of pH



Lime Addition
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Sulfide Precipitation

• Metal sulfide
compounds have
very low solubility

• Adding organo-
sulfide allows for
solid mercury-
sulfide compounds
to form

http://web.deu.edu.tr/atiksu/ana52/ychem02.html
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• Water consists primarily of
negatively charged ions
(anions).

• Adding ferrous chloride (FeCl2)
salts allows for a high-
positively charged ions (Fe2+
cations) to come into contact
with anions, which lowers the
distance between particles.

• “Pin flocs” are formed, which
are agglomerations of these
small particles.

Iron Hydroxide Co-Precipitation



Iron Hydroxide Co-Precipitation
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• Pin flocs are still relatively small. Stokes Law shows
that larger particles settle more quickly.

• Addition of a polymer helps increase the particle
size and increase settling velocity.

Solids Flocculation



Lessons Learned
Polymer Dilution

Polymer Stock
Solution

Dilution Water

1-2g polymer/L

1-2 m3/h
or

0.1-0.5g polymer/L

Feed Slurry
100m3/h
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Splitter Box to Clarifiers
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Feed Pipe

Flocculated Clarification



Feed Pipe



Center Shaft

Flocculated Clarification



Impeller

Rakes

Flocculated Clarification



Flocculation Well

Flocculated Clarification



Flocculation Well

Flocculated Clarification



Segmented Rake Blades

Flocculated Clarification



Segmented Rake Blades

Flocculated Clarification



Sample Sink/Lines
Flocculated Clarification



Flocculated Clarification
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Sludge Recirculation Effects on
Clarification



Clarifier Sludge Pumps









Sand Filters

• Continuous-Backwash Sand
Filters are typical

• FRP and HDPE construction
• No need for external backwash

supply tanks and pumps
• Effective porosity ≈ 20 micron
• TSS < 5 mg/L





Overview – Ultrafiltration



Experience with FGD



FGD Treatment System



FGD Treatment System



FGD Treatment System



FGD Treatment



Questions?


