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* Assessment approach
* Microbial ecology results
* Summary



formation of MeS
Fe, Cu, Cd, Zn, Cd, Pb, Hg, Ni
formation of As,S,,Sb,S;, MoS,,

Increase pH
formation of Me(OH),
Al, Fe



reduce redox active metals
As, Cr, Se, Mo, Sb, U, Hg

transform nitrogen
nitrate, nitrite, cyanide

sorption/co-precipitation
Fe, Cu, Cd, Zn, Mn, Cd, Pb, Hg, Ni
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Figure 3-18: Simplified Flow Diagram of the Demonstration Plant at Kennecott
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* Selective plating

* Analysis of DNA

— ribosomes
* broad screening
* diversity

— functional genes
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Bacterioides- (99%) (CFB- Elbe River

snow 1solate 9_3)

Bacterioides sp. (99%) (Bacteriodetes-

Elbe River snow isolate 9_3) {ethanobrevibacter s5P-.
Clostridium sp. (98%) (Firmicutes, (Euryarchaeota, Methanobacterium
Clostridium- UnID anoxic Group)

Eubacterum) {ethanosarcina (Euryarchaeota,

Bacterioides sp. (99%) (CFB- Methanosarcinales Group)

ncultured bacterium mlel-2) fethanosarcina Euryarchaeota
Clostridium sp. (93%) (Firmicutes, (Euryarchaeota, Methanosarcinales

Clostridium. clone GOUTAL3) Group)

Clostridium sp. (96%) (Firmicutes, lethanobrevibacter sp.
Clostridium, clone p-2506-18B5) (Euryarchaeota, Methanobacterium
Clostridium glvecolicum (98%) Group)

(Firmicutes, Clostridium)

Acetivibrio cellulolyticus (98%)

(Firmucutes, Clostridium)
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Sulfur-oxidizers such as Achromatium spp

Cellulolytic microbes of the genus Clostridium

Sulfate Reducing Bacteria of the o-Proteobacteria division

Hallberg and Johnson 2005
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Methanogens
Methanoculleus thermophilus (96% similarity)
Methanosarcina thermophila (98% similarity).

Hallberg and Johnson 2005



d aecline In sulrate reaucer popuilation

Methanogens did not compete with sulfate reducers in
bioreactor columns

Glucose utilizers (fermenters and cellulolytic/fermenters)
appear to be more sensitive to metal toxicity

Diversity of bacteria is large

Archea less diverse than bacteria




Cellulolytic/fermenters more sensitive to metal
toxicity

Availability and sustainability of food source for
cellulolytic/fermenters is critical

Microbial communities in anaerobic biozones are diverse

Competition for substrates required by sulfate
reducers may occur
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*Relate sulfate removal in columns to
organic substrate characteristics

*Measure consumption of substrates with time
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Beet Pulp
Corncobs
Wetland
Manure
Maple
Oak
Pine
Poplar
Walnut Hulls
Walnut
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40% target substrate

10% fresh dairy manure
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50 mg/L Zn2* §\F e Y 5% limestone

45% silica sand
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O Organic Acids, Mono + Oligosaccharides
O Starch, Fructans, Pectic Substances, b-Glucans and other non-starch Polysaccharides

O Hemicellulose Cellulose

o Lignin




Relative degradability: alfalfa > corn stover > wood

Highly soluble solid phase substrates do not provide long
term release of carbon



Modeling the Influence of
Decomposing Organic Solids on
Sulfate Reduction Rates for lron

Precipitation

PAULO S. HEMSI,1
CHARLES D. SHACKELFORD,*.t AND

LINDA A. FIGUEROA?




estimates of reagent requirements
give insight into monitoring requirements

Microbial assessment tools provide important
information on the reaction catalyst (bacteria)
who's there (potential)
what can they do(activity)

Available models provide useful tools for design



