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Slide 2

What is non-target screening?

…and what is it not? 

Target 

(screening)

Suspect

screening

Non-target

screening 

(NTS)

There is not one “fingerprint” to rule them all

 Detect

 Identify

 Quantify



Analytical methods

Existing regulation

Mobility

3

Detected chemicals

Reemtsma, T. et al., Mind 

the Gap: Persistent and 

Mobile Organic 

Compounds—Water 

Contaminants That Slip 

Through. Environmental 

Science & Technology, 

2016. 50(19): p. 10308-

10315.

You only find what you look for!



	

Use of different techniques will cover 

different compound groups



“KU” workflow

Identification of suspects and unknowns



Peak intensities ≠ Concentration

Relevant molecular descriptors 

e.g.. H, N in molecule, pH, viscosity

Strategies to estimate concentrations (response factors).

Closest eluting reference compound

Similarity (Assumption that parent compound and transformation product has same ionization efficiency)

Modelling (e.g., QSPR)

Example of model:  

Best model so far: On average within a factor 2

(generally within a factor 10)
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Concentrations of suspects and non-targets



Method for chemical analysis

- column, program, MS ionization…

Quality control and quality data

- QA/QC samples, replicates, maintenance procedures

Comparison of results across different

instruments and methods

Quality assurance and retrospective analysis



First major environmental NTS project (Gandalf)



Fortress channel & Utterslev Mose

September 2017

1. Gandalf – NTS of sediments and soils



Chemical interpretation
PC2 loading plot. Closure effect and contamination level

PCBs

Column bleeding

One ring aromatics

Naphthalenes

Alkanes

4-tert-Butylphenol

Sesquiterpenes

BHT

2,4-di-tert-pentylphenol

1. Gandalf – NTS of sediments and soils



PC model: Map of samples - Interpretation

UttM

Increasing 

natural input

Close to channel/higher 

anthropogenic input

1. Gandalf – NTS of sediments and soils



2. NTS for remediation of lake sediments

t0

t1 No Electrodes

t1 Electrodes

t1 Electrodes
t1 No Electrodes

t0



Time 0

Time 1

2. NTS for remediation of lake sediments



From GANDALF to VANDALF

4. November 2019

95-99% 

unexplained toxicity

1-5% identified 

Toxicity

T
a

rg
e
t 

a
n

a
ly

s
is

 o
f 

 

p
ri

o
ri

ty
 p

o
ll

u
ta

n
ts

T
o

x
ic

o
lo

g
y
-d

ri
v
e

n

n
o

n
-t

a
rg

e
t 

a
n

a
ly

s
is

AIMS

Safer wastewater for human health & environment

Identification of high-risk Chemicals of Emerging Concern (CECs) in reused water

Improved regulation and management

IMPACT

Control of content in treated release wastewater

Upstream removal of pollutants

Research driven industry

HOW

Unique technologies combination of non-targeted chemical and toxicological fingerprinting.  

Existing methods integrated through big-data analysis

Partners cover the entire wastewater value chain

Strong market potential, sales channels for a research based innovation

EPA active engagement



3. VANDALF (from Target to NTS of wastewater)



3. VANDALF (from Target to NTS of wastewater)

Target and suspect screening

rainevent



3. VANDALF (from Target to NTS of wastewater)

Non-target screening

9040 715 491

Influent Effluent

Prioritization



4. Advanced oxidation processes 



4. Advanced oxidation processes 



5. NTS of main contaminants in a drinking water 

distribution system



5. NTS of main contaminants in a drinking water 

distribution system



6. Migration from materials



Plasticizer 

Slip agents

surfactants Drinking water 

in reusable bottles
+

6. Migration from materials



6. Migration from materials



NON-TARGET SCREENING - ENDLESS

POSSIBILITIES BUT WITH A LOT OF CAUTION

1. NTS is not target screening or suspect screening but we need all three levels 

of analysis

2. NTS is not one universal method

3. QA/QC is challenging and hardly comparable between laboratories – inter-

comparison exercises

4. Specific questions would make the NTS more valuable

5. Take caution about false positives and false negatives

 Detections

 Identifications

6. Prioritisation of compounds with high Persistency, Mobility, Toxicity or focus on 

specific compound groups) 



29. and 30. November 2022

Workshop NTS in Odense (150 

– 200 participants in Odense + 

online)

1. and 2. December 2022

Norman GA in Odense (Approx. 

100 participants +  online)

NTS SYMPOSIUM AND NORMAN GA
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Extra slides



 Chemical formula

(identifiers)

 PubChem CID (predicted

RI)

 Ref mass-spectra /  

model predictions

 Polarity (LogD, Kow)

 Volatility (BP, H)

 Molecular descriptors

(volatility, polarity, 

functional groups etc)

 EC50, LC50 (OECD)

Reference database for targets and suspects



2. NTS for remediation of lake sediments

not degraded

Potential formed/migrated 

by natural processes

Potential formed/migrated 

by electrochemistry

Potential formed/migrated by 

natural processes and 

degraded by electrochemistry

Potential degraded



2. NTS for remediation of lake sediments

Additive for products to promote hardening, used in paints, plastics etc.

Confirmed with analytical standard 



4. Advanced oxidation processes

Influent groundwater

After UV/H2O2 treatment


