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The total weed control herbicide dichlobenil (e.g. Prefix and Casoron) is
degraded to the metabolite dichlobenzamid (BAM), which is relatively
persistent, and easily transported. Therefore BAM is often found in
subsurface and aquifers, e.g. in Denmark, Sweden and Germany, where it is
found in 20-44% of the investigated abstraction wells. I

years after it was abandoned in
Denmark.

To get insight in the controlling parameters for the persistence of BAM the
degradation and sorption of the metabolite BAM was investigated in soil,
subsurface and aquifers.

t is still the most often
found pesticide in Danish groundwater, nine

From 10 cores 58 samples were investigated, including topsoil, unsaturated
zone and aquifers, clayey till and sandy sediments.

Aerobic degradation of C-ring-labeled BAM, with collection of CO in
NaOH-traps included uncontaminated and contaminated sediments.

The metabolite 2,6-dichlorobenzoic acid was analysed for by GC-MS.

Sorption was measured by standard procedure with C-BAM, 7 days of
equilibration time and 5 g of sediment and 5 mLsterile filtered groundwater.

Desorption was measured after 3 days of equilibration after centrifugation
and replacement of the water phase. This was repeated up to 8 times.
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BAM was microbially mineralised to CO mainly in the upper meter
below surface

BAM was much easier degraded in contaminated sand (up to 200 g/kg
dichlobenil) than in uncontaminated sand. However, this effect of pre-
exposure was not seen in clayey sediments

Previous exposures have led to adaptation in sandy sediment in the upper
meter below surface, but exposure alone did not prompt adaptation

In contaminated clayey till sediments degradation rates increased with

increasing BAM-concentrations in the range 1-5000 g/kg, indicating
growth-controlled kinetics

In sediments from a contaminated sandy location, degradation rate was
relatively high and independent of the initial concentration. This was
probably due to higher numbers of specific degraders due to long
exposure to dichlobenil and BAM

2,6-Dichlorobenzoic acid was verified as a metabolite in the pathway to
CO ,and its field detection may thus indicate BAM-degradation
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3 exposed aquifers showed BAM degradation at high initial concen-

trations (100 g/L) in 4 out of 6 incubations. No degradation was observed

in aquifer incubations with low initial concentrations (5 g/L)

In reduced clayey till sediments, BAM was relatively strongly adsorbed,
since more than 40% of BAM remained sorbed, and only desorbed very
slowly
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The sorption of BAM is strong - and to some extent irreversible in anaerobic
sediments, which may function as sink. The figure shows the cumulated desorption
(in percentage) as function of number of desorption steps after adsorption

equilibrium was reached. Data from different initial concentrations ( g/L) at the
start of the adsorption.
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Results

Background

Methods

Effect of initial concentration in pre-exposed sediments. In clayey till (Hvidovre)
the degradation rate increased with increased initial concentrations, indicating
growth of the degrading population. In sandy sediments (Eskærhøj) BAM was
degraded relatively fast at all concentrations.
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Effect of pre-exposure: sandy sediments with known history of pre-exposure were
adapted and degraded BAM, whereas uncontaminated sediments did not.
However, layer below 1 mbs under the pre-exposed site were not adapted.
Initial koncentration: 100 g/kg.µ
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Despite degradable, the metabolite BAM remains quite persistent when it has
reached the subsurface. Even though degradation in pre-exposed aquifers was

seen, degradation only took place at high initial concentrations (100 g/L)
and not in all incubations (4 out of 6).

�

Removal of BAM due to degradation (production of CO ) in 3 pre-exposed
aquifers at initial concentraitons of 100 µg/L.
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