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Sediment TreatmentSediment Treatment

• dredging

• separation• separation
- gravel
- sand
- silt- silt
- clay

• de-watering 

• storage

• further treatment
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Heavy Metals in Veliki Backi CanHeavy Metals in Veliki Backi Can
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d in the sediment as metal sulfides and other d in the sediment as metal sulfides and other 
ble salts
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Storage and Final Disposal of SeStorage and Final Disposal of Se
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• leachates fo
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 Sediments Sediments

f metal sulfides and mobilization of metals
 formed by 

ity of the sedimentity of the sediment

xidation (e. g. by O2 or NO3
- ), favored by 

 value value
n and dissolved oxygen
ic acid
c matter

2 + 3 H2O -> Fe3+ + 4 SO4
2- + 2 H3O+

+ 24 H2O -> 15 Fe2+ + 2 SO4
2- + 16 H3O+

l oxidation (e. g. Acidithiobacillus 
ans) 

ion of sulfate favors additional abiotic 
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Avoiding the Release of Heavy Avoiding the Release of Heavy 

Sludge dredging and treatment:
• avoid oxygen transfer
• treatment of water before release back to• treatment of water before release back to

Storage of the sediments:
• disposal site with liner system and leachate• disposal site with liner system and leachate
• prevent oxidation and leaching

- covering the disposal site
• alternatively: treatment by bio-leaching of

- rinse the disposal site- rinse the disposal site
- aeration and pH adjustment
- supply with organic substrates and HCO3-

• utilization of the sediment after treatment
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• utilization of the sediment after treatment

Final disposal at a safe landfill for hazardous
• disposal site with water-tight cover, liner s
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y Metals to the Environmenty Metals to the Environment

to the canalto the canal

ate collection and treatmentate collection and treatment

 of metals an treatment of the leachate

nt e. g. as building materialnt e. g. as building material

us wastes:
r system, leachate collection and treatment
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Precipitation of Metals in a FixePrecipitation of Metals in a Fixe

Project at the

Treatment ofTreatment of
containing co
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The concentra
phase had to 

Solution:
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Bio-precipitat
microorganism

Removal of p
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xed-bed Loop Bioreactorxed-bed Loop Bioreactor
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of wastewater from the automotive industryof wastewater from the automotive industry
cooling lubricants
metals in high concentrations 

tration of the dissolved metals in the water 
to be reduced below the legal limits

tation of metal sulfides with sulfate-reducing tation of metal sulfides with sulfate-reducing 
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 precipitated metal sulfides from carrier 
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Design of a Fixed-bed Loop ReaDesign of a Fixed-bed Loop Rea
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Fixed-bed Loop ReactorsFixed-bed Loop Reactors
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Principle of the Fixed-bed Loop Principle of the Fixed-bed Loop 

• Wastewate
passes thro

• Sulfate-red• Sulfate-red
and dissolv

• The fixed b
sulfides.sulfides.

• Convention
course of t

• A pump pe
FBLR into t

Drain

FBLR into t
the fixed b
reactor. Th
pipe cleansRecirculation flow
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• Metal sulfid

Feed Recirculation flow
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Metal sulfides

p Reactor (FBLR) Processp Reactor (FBLR) Process

ter is fed into the bottom of the reactor and 
rough the fixed bed.
educing microorganisms sulfate to sulfide educing microorganisms sulfate to sulfide 
lved metals to insoluble metal sulfides.
 bed is loaded with the crystallized metal 

ional fixed-bed reactors would block in 
f time.
periodically drives water from the top of the 
o the inner conveying pipe. The particles of o the inner conveying pipe. The particles of 
 bed are trasnsported to the top of the 
The resulting turbulence in the conveying 
ns the particles.ns the particles.
lfides are separated in the hydro-cyclone.
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Scanning electron micrograph oScanning electron micrograph o
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3000 fold

 of an overgrown carrier of an overgrown carrier

Seite 10
4000 fold



Recovery of Metal SulfidesRecovery of Metal Sulfides

hydro-cyclone
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recovered sludge

biomass

metal sulfidesmetal sulfides
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Concentration of Iron in Feed anConcentration of Iron in Feed an
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Reduction of Metal Sulfides in tReduction of Metal Sulfides in t
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Impact Load by ZincImpact Load by Zinc
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Perspective: Bio-leaching and RePerspective: Bio-leaching and Re
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 Recovery of Heavy Metals Recovery of Heavy Metals

justment

Drain

Feed Recirculation flow
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any questions?
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