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Rice TankRice Tank

Channel 1:
10% ethanol10% ethanol
50 ppm benzene
50 ppm toluene 

Channel 2:
50 ppm benzene
50 ppm toluene
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Plan View of Rice Tank



Monitored Parameters Monitored Parameters 
(10 Months, 2009/8(10 Months, 2009/8--2010/6)2010/6)

� Chemicals : 

• CH4 

• Volatile Fatty Acids

� Geochemical Fingerprints :

• Temperature, pH, DO, ORP, Conductivity

� Genes (by qPCR):

• 16s rRNA Gene   

• mcrA ,fhs, PHE

� Pyrosequencing

• Phylogenetic Composition  
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Seasonal Variation of CH4 Generation



Seasonal Variation of Acetate Generation



Seasonal Variation of Butyrate Generation



Equations for Odor Quantification
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Aesthetic Impacts of Fuel Ethanol

(In NSDWR the SMCL for odor is  TON = 3)



Microbial Genotype Changes
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Microbial Genotype Changes
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Metagenomics Technology 
Who is there ? What they are doing?



The Changes of Community Composition

Anaerobic bacteria: Bellilinea, Geothrix, Opitutus (Acetogen?)
Xanthobacter contains several facultative anaerobic species
Pseudomonas includes species that metabolize chemical pollutants



ConclusionsConclusions

� Temperature significantly affects biodegradation 
of ethanol blends. Methane and VFAs 
generation varied seasonally. 

� VFAs could cause serious aesthetic problems.  � VFAs could cause serious aesthetic problems.  

� Ethanol stimulate the microbial growth and 
change the community composition
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