
CUSTOMIZED ENVIRONMENTAL SOLUTIONS

ArkeaArkea™™ and Ammonia and Ammonia 
ManagementManagement



CUSTOMIZED ENVIRONMENTAL SOLUTIONS

ContentsContents

Brief Archaea backgroundBrief Archaea background
Ammonia metabolism: new scienceAmmonia metabolism: new science
Application ofApplication of new sciencenew science



CUSTOMIZED ENVIRONMENTAL SOLUTIONS

Archaea OverviewArchaea Overview
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ArchaeaArchaea

Microbe, different from bacteriaMicrobe, different from bacteria

35% or so of biological mass on Earth35% or so of biological mass on Earth

Necessary for carbon and nitrogen cyclesNecessary for carbon and nitrogen cycles

Ecological shock absorberEcological shock absorber
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New ScienceNew Science



The science of ammonia metabolism: 1890 to 2000
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New science since 2000New science since 2000

AnammoxAnammox™™ for ammonia breakdown without  for ammonia breakdown without  

a source of carbona source of carbon

Archaea ammonia oxidase, nitrate reductaseArchaea ammonia oxidase, nitrate reductase

ArchaeaArchaea--autotrophic bacteria syntrophyautotrophic bacteria syntrophy
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Archaea Ammonia OxidaseArchaea Ammonia Oxidase
Archaeal Archaeal ““aoao”” 30003000--fold more abundant  fold more abundant  

in field studies than bacterial in field studies than bacterial ““aoao””..

Rate of ammonia breakdown, a Rate of ammonia breakdown, a 
f (Archaea mass) but not a f(bacterial mass).f (Archaea mass) but not a f(bacterial mass).

Archaea Archaea ““aoao”” activity range: 25activity range: 25--165 165 ooF.F.

Soil Archaea oxidise ammonia to drive carbon Soil Archaea oxidise ammonia to drive carbon 
dioxide fixation.dioxide fixation.
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Archaea Nitrate ReductaseArchaea Nitrate Reductase

Archaea able to perform all steps in Archaea able to perform all steps in 
nitrogen cycle.nitrogen cycle.

Reductive denitrification capability is Reductive denitrification capability is 
widespread.widespread.

Sensitive to cation concentration; ex: Sensitive to cation concentration; ex: 
tungsten.tungsten.
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Archaea: SyntrophyArchaea: Syntrophy

Nitrifiers and denitrifiers: “finicky”

Syntrophy with Archaea: more robust
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In generalIn general

Archaea

Less Tolerant More Tolerant

Optimal Activity

Minimal Activity
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PeerPeer--reviewed Labreviewed Lab
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WWTF Pilot Plant KineticsWWTF Pilot Plant Kinetics
N itrifica tion R ate
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Field ResultsField Results
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Municipal waste water treatmentMunicipal waste water treatment
TKN as f(ArkeaTM Treatmnt)
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Municipal waste water treatmentMunicipal waste water treatment
Municipality
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Explosives PlantExplosives Plant
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Pharmaceutical productionPharmaceutical production
Pharmaceutical Firm: 138 Products
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Rendering plantRendering plant
Rendering Plant
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Slugs, Shocks, OverloadsSlugs, Shocks, Overloads
Municipal Plant: Coffee
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Ammonia BioremediationAmmonia Bioremediation
BPT1.Ammonia f(date)

y = -0.001x3 + 123.46x2 - 5E+06x + 6E+10
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BPT2: Ammonia f(date)
y = -0.0197x3 + 2323.2x2 - 9E+07x + 1E+12
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BPT3: Ammonia as f(date)

y = -0.0405x3 + 4767.4x2 - 2E+08x + 2E+12
R2 = 1
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Archaea & Ammonia: SummaryArchaea & Ammonia: Summary

New ammonia management capabilitiesNew ammonia management capabilities

Efficient, effective, predictableEfficient, effective, predictable

Wide range of applicationsWide range of applications

RobustRobust

CostCost--effectiveeffective

Low risk profileLow risk profile


