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▪ Groundwater well closing 
- pesticides and degradation 
products

▪ Pesticides are biological 
degradable by 
microorganisms

▪ These degrading 
microorganisms can be 
isolated and grown in lab –
Could these be a solution 
for bioremediation?

GROUNDWATER IS CONTAMINATED –
SOLUTION?

Most fund compounds

% fund >0,1 µg/l %

DMS (N,N-dimethylsulfamid) 29.8 7.7

DPC (desphenylchloridazon) 22.0 6.6

BAM (2,6-dichlorbenzamid) 16.8 2.0

Dimethachlor ESA 12.3 2.3
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POTENTIAL SOLUTION FOR BAM REMOVAL 

Holtze et al. 2007

Ellegaard-Jensen et al. 2017

Specifik degrader Bacteria -

Aminobacter sp. strain MSH1
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LESSON FROM THE PAST

Aminobacter sp. MSH1:
Degrader of 2,6-
dichlorobenzamide (BAM)

Albers et al. 2015

Most bacteria (and degradation) were lost within a 
few weeks but some persist
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MEM2BIO PROJECT

Combine RO membrane filtration with 
bioaugmented sand filter to increase 
concentration of wanted compounds, including 
nutrients

APPLIED BIOMIMETIC
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LAB SCALE RESEARCH

Column studiesBatch studiesMembrane selection

Proof-of-concept demonstrated in Hylling et al. (2019) A novel hybrid concept for 
implementation in drinking water treatment targets micropollutant removal by 
combining membrane filtration with biodegradation. Sci. Tot. Environ. 694.

Fini et al. (2019) Ellegaard-Jensen et al. (2020)
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PILOT TESTING
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1. PILOT – EQUAL RESIDENCE TIME

▪ 108 cells (MSH1) per gram of 

filter material

▪ Equal flow on both filters

− 80 L/h

▪ Residence time of 28 minutes

▪ Efficiency lost with 8 days

▪ Loss of bacteria 
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BACK TO THE LAB – WHICH PARAMETERS 
MATTERS?

Cell density:
106 Cells/g filter material

107 Cells/g filter material

108 Cells/g filter material

Residence time:
14 min (Top Yellow)
28 min (Blue)
53 min (Brown)
133 min (Bottom Pink)
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LAB – CHANGE IN RESIDENCE TIMES

Change the residence time after 104 

days: 

First all short residence time (28 min)

Then all long residence time (133 min)

▪ Clearly effect of residence time.
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2. PILOT – TESTING RESIDENCE TIME

Change the design to test only 

residence time on the pilot 

waterwork. 

Membrane retentate on both filters.

~133 vs. 22 min



12Connecting the dots for a water wise world 24 MAY – 4 JUNE

2. PILOT – TEST OF RESIDENCE TIME
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CONCLUSION

▪ The XLE RO membrane concentrate pesticides, DOC, trace metals 

etc.

▪ The membrane filtration alone did not improve the length of BAM 

degradation (Bacterial survival) 

▪ Residence time have a large impact on the biodegradation

▪ Longer residence time prolonged the duration of which the 

process performed – in the lab and in the field

▪ Using a membrane filtration step gives longer residence time (10x), 

with the same amount of treated water. 
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