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new tool for precise 
quantification of pesticide 

degradation in 
contaminated aquifers

IsoFLUX



1. Preferential 
pathways

Are there 
preferential 
pathways?

If so, where are 
they located?

2. Contaminant 
mass

How much 
contamination is 

migrating? Is this a 
relevant mass to be 

considered a 
migration risk?

3. Migration rate

How fast is 
groundwater or 

contaminant 
migrating? Will this 

be impacted by 
other effects?

4. Optimized 
Mitigation

If remedial actions 
are required, how 

can they be 
optimized and 
become highly 

effective?

5. Proof and 
quantification of 
biodegradation

Determine natural 
degradation rate.
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Conditions
Proof of 
degradation

Quantification 
of degradation
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Steps in Remediation Measures

INCREASING COMPLEXITY OF THE INVESTIGATION

iFLUX 
samplers Isotope analysisIsoFLUX samplers 



The dynamics of contamination
iFLUX Samplers - Contamination & Remediation
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iFLUX Samplers
Measuring contamination dynamics for more 

effective remediation

• reduce remediation costs by up to 40%
• reduce remediation duration by up to 20%

• increase success rates (avoid remediation failure)

“Remediation is extremely costly, 
so it’s best that our customers do 

it in a targeted way and get it right 
the first time.”

Erik Bosmans, project manager iFLUX

Winner of the NICOLE 
Innovation Award 2017



…Isotopes are atoms of an element with the 

same number of protons but 

different numbers of neutrons

Compound-specific Stable Isotope Analysis (CSIA)
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stable isotopes

radioactive isotope

synthetic

7Be

measured via isotope ratio

mass spectrometry (IRMS)

= 0.96% to 1.16%

= 98.84% to 99.04% 

For example Carbon:

Isotope ratio



Pollutant molecules with heavy isotopes 
(13C) are degraded more slowly 

and accumulate in the remaining 
pollutant pool.

δ13C = X ‰ VPDB

δ37Cl = X ‰ SMOC

δ 2H = X ‰ SMOW

δ18O = X ‰ SMOW

δ15N = X ‰ AIR

Isotope signature of

the primary

compound

TCE

MTBE

FINGERPRINT – Source Identification

DEGRADATION

In case of degradation, isotope values are getting 
more positive

13Ccontaminant



+130 validated 
components, 
including many 
types of PFAS

+160 validated 
components, 
including 51 
types of PFAS
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Validated components
iFLUX Samplers - Contamination & Remediation

NEW 

isoFLUX (δ C13/C12) 

BTEX, chlorethenes

Pesticides



➢ Flux measurements
➢ CSIA

Dichloroprop
2-(2,4-dichlorophenoxy)-

propionic acid

4-CPP
2-(4-Chlorphenoxy)-

Propionic acid



Perfomance Test in the Lab



Field testing

Proof of degradation of 4-CPPSecondary source

Well B1
primary source

4-CPP Dichloro-
prop

Concentration 
[µg/L]

5.8 5.2

13C [‰] -28.2 -27.3

Well B2
secondary source

4-CPP Dichloro-
prop

Concentration 
[µg/L]

22 69

13C [‰] -28.3 -28.9

Well B3
downgradient

4-CPP Dichloro-
prop

Concentration 
[µg/L]

0.5 0.12

13C [‰] -27.0 -28.2

Groundwater flow direction



Isotopes meet mass flux –
new evaluation tool for degradation and sources of groundwater pollutants

Improve quantification 
of contaminant flux 

reduction

Comprehensive insights 

of site conditions over a 

clearly defined timeframe 

including water and 

contaminant flux (& flow 

direction)

Easy to sample

with a small and fixed 

volume sampler

Level out 
temporary peaks

Sampling passively 

over a longer period 

of time avoids 

temporary peak 

concentrations

Lower costs

Passive collection of 

analytes in 

comparison to direct 

sampling lowers 

sampling efforts and 

costs.



www.iFLUX.be

kuntze@isodetect.de

+32 486 41 39 25

Marjan@iflux.be

+32 498 90 27 42
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