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Muck vs. “Dredged Muck”
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Muck Sediment 

Dredged Muck

Settled Dredged Muck



-Muck Settling Kinetics-
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What is Ferrate(VI) (FeO4)2- ?
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Synthesis of FeO4
2- is Now 

Simple ...

Iron +  Bleach  + Caustic --> Ferrate + 
Salt +Water

2FeCl3 + 3NaOCl + 10NaOH = 2Na2FeO4 + 
9NaCl +5H2O



Ferrate Synthesis Process
Common Feedstock

Chemicals –Available

Everywhere in the 

World



Typical Process Skid

Synthesizer can make 150 GPH Ferrate solution – Treat 60 MGD @ 1 mg/L dose

Currently operating at muck dredging site (4,000 GPM), Florida



Reaction of FeO4
2- with Water

(OH)*FeO4
2- + H2O          FeO4

3- + FeO3
2- Fe(OH)3

Fe6 Fe5 Fe4 Fe3

Disinfection  + Oxidation                             Coagulation        



-Demonstrate Unique Chemistry-
➢ Studies in FIT laboratories using this

chemistry to treat dredge spoil water

have shown very high treatment

efficiencies for nutrient &

contaminant removal from dredge

water.

9



Currently Operating in IRL

Estimated to remove 10,000 lbs. N per mth.



N & P in Dredge 
Water Before and 
After Treatment 
with Ferrate

-Recent Data-
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Mass of N & P 
Removed in 
2.5 Months
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Speaking of Nutrient Removal
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Table	1	-		Amounts	and	Costs	($/lb)	of	Nutrients	(N	&	P)	Removed	from	the	
Indian	River	Lagoon	Environment	by	Different	Approaches.	(From:	The	Save	
the	Lagoon	Plan,	prepared	by	Tetra	Tech	Inc.	&	CloseWaters	LLC,	for	Brevard	
County,	FL)	
	
	

Plan	Activity	 Pounds	of	P	
Removed	/	yr	

Removal	Cost		
$/Pound	P	

Pounds	of	N	
Removed	/	yr	

Removal	Cost	
$/Pound	N	

Fertilizer	
Management	
&	Public	Ed.	

	
813	

	
$769	

	
6,123	

	
$102	

Muck	
Removal	

	
------------	

	
------------	

	
491,300	

	
$401	

Stormwater	
Management	

Projects	

	
17,026	

	
$612	

	
118,440	

	
$88	

Constructed	
Oyster	Reef	&	
Living	Shores	

	
7,181	

	
$1,393	

	
21,120	

	
$473	

Sewage	Trt	
Plant	

Upgrades	

	
------------	

	
------------	

	
40,778	

	
$214	

Septic	Tank	
Removals	

	
------------	

	
------------	

	
56,509	

	
$852	

Septic	Tank	
Upgrades	

	
------------	

	
------------	

	
27,659	

	
$802	

	



What-Where-why-How Much ??
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Nutrients & Contaminates are Concentrated in 
the STR Event up to 10X, but low Concentrations 

are Present in Dry-Weather flow.
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Septic Tanks Leach to Groundwater,
then to Canals 
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Removal of Nutrients and SS from Canals 
During Storm Events to Prevent Muck 

Formation in the IRL
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Sludge from Ferrate Treated Muck Dredge 

Water Tested as Soil Conditioner /  Fertilizer
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Sludge Added



Thank You

td@ferrate-solutions.com
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