Studying Degradation of Atrazine in Groundwater

Mohammad Arar and Anat Bernstein

Ben Gurion University of the Negev, The Zuckerberg Institute for Water Research, Water Resources, Israel
(ararmoh@post.bgu.ac.il)

Ben-Gurion Universit
The Zuckerberg Institute for EG U gg;‘ee l'ri"lablly 2 O 2 2 Of the Neg ev y

Water Research




% Atrazine is one of the most widely used herbicide , used for controlling weed.

Physiochemical characteristics of atrazine

Molecular weight 215.68 gmol-1

Density 1.187 gcm-3 at 20°C

Water solubility 33 mgl-1 at 20°C

Boiling point 200 °C

*  Atrazine is associated with relatively high levels of chronic toxicity.

*  Atrazine and its metabolites are highly persistent in the environment even for many years after the termination of its application.




% It can potentially be degraded in soil but is it being degraded in groundwater ?
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* Can we identify atrazine degrading bacteria in groundwater? e Sm®

% Are we able to determine its dominate degradation pathways ?
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% Microcosm experiments showed complete degradation of atrazine within 4-12 days.

% However nitrate concentration in the site are variable between 0-50 mg/L.
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% Enrichment cultures derived from six wells were grown in large volume (1L) in triplicates.

% Samples were extracted along the degradation process and analyzed isotopically for §13C.

% It matches Meyer 2009 (-1.8 to -5.4%o)
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Atrazine Desethylatrazine (DEA) Desisopropyl atrazine (DIA) Hydroxyatrazine Residual Fraction
30.8 0.39 0.04 7.8 0.79
40.4 1.39 1.04 8.8 0.16
4.3 2.39 2.04 9.8 0.07
165.6 3.39 3.04 10.8 0.98
12.8 4.39 4.04 11.8 0.07
20.6 5.39 5.04 12.8 0.27

N-35 a-13 N-32

PW-2 N-37 N-33

B Atrazine B Desethylatrazine (DEA)
m Desisopropyl atrazine (DIA) B Hydroxyatrazine




¥ Carbon Isotope fractionation for field samples could not be measured. 3

Atz 613C =-20.2%o
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Broad potential for atrazine degradation in the contaminated site was presented . This potential may be accelerated in the presence of
nitrate.

+ PCR results in the enrichment cultures and qPCR results in groundwater showing the presence of both atzA and trzN genes - genes that are
responsible to atrazine in transformation to hydroxyatrazine.

Results presented significantly different carbon isotope effects between indigenous cultures of varying wells (-0.58 to -5.5%,) which agrees
with the range found by Meyer et al(2009).

+ The detection of hydroxyatrazine in groundwater indicates ongoing degradation in the site and the hydrolysis pathway is dominating.
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