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IntroductionIntroduction

Drinking water is increasingly threatened by contamination fromDrinking water is increasingly threatened by contamination from
pesticides and pesticide metabolites including bentazone a thiadiazinepesticides and pesticide metabolites, including bentazone, a thiadiazine
h bi id i t t i d t A bi d t ftherbicide persistent in groundwater. Anaerobic groundwater often
contains methane, which is easily oxidized by methane-oxidizingcontains methane, which is easily oxidized by methane oxidizing
bacteria (MOB) upon groundwater aeration These bacteria have knownbacteria (MOB) upon groundwater aeration. These bacteria have known

t b li d d ti ti i t l f icometabolic degradation properties against some class of organic
contaminants.

Goal: Test whether MOBs enriched from rapid sand filters canp
cometabolically degrade bentazonecometabolically degrade bentazone.
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CH4 effect – Enzyme competitionCH4 effect Enzyme competition
• CH concentration maintained at 5 mg/L• CH4 concentration maintained at 5 mg/L
• r=removal rate 
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Materials and MethodsMaterials and Methods

• Material from rapid sand filters used to enrich • Material from rapid sand filters used to enrich 
th t hi  lt  i  ti  fl  l b l  methanotrophic culture in continuous - flow lab scale 

reactorsreactors
B h  f b  l & i li i• Batch assay of bentazone removal & mineralization
14C carbonyl labeled bentazone in concentrations • 14C carbonyl-labeled bentazone in concentrations 
ranging from 0.2 to 2000 ug/L with and without g g g
methane (triplicates)methane (triplicates)

• Abiotic controls (autoclaved Filtralite)( )
M th  l i  GC FID• Methane analysis – GC-FID
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ConclusionsConclusions

• Microbial communtiy fed only with methane in drinking water for > 1ob a o u y d o y a d g a o
year shows efficient and stable bentazone degradation in allyear shows efficient and stable bentazone degradation in all
concentration rangesconcentration ranges

Two possible removal patterns: (a) not inhibited by methane at low• Two possible removal patterns: (a) not inhibited by methane at low
b (b) h h b d h hbentazone concentrations, (b) methane-inhibited at high, ( ) g
concentrationsconcentrations

• Not consistent pattern with the typical cometabolic processNot consistent pattern with the typical cometabolic process

• Methane’s presence slows down bentazone degradation process unlessMethane s presence slows down bentazone degradation process unless
present in low concentrations (<10 μg/L)present in low concentrations (<10 μg/L)

• Observed competitive inhibition between methane and bentazoneObserved competitive inhibition between methane and bentazone


