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Chemical pollution: out of nine global limits on Earth, five have been exceeded (2022)
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Chemical production has increased by a factor of 50 since 1950. And it is expected to triple again by 2050.
Plastic production alone increased by 79% between 2000 and 2015

Persson et al., Environ. Sci. Technol. 2022
https://doi.org/10.1021/acs.est.1c04158
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IN THE CONTEXT OF :

< Generalization of water contamination
< Multi-class contamination
<2 Climatic and global changes
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> Need to preserve the water ressource (less
than 1% of fresh water) from pollution

2 Need to monitor water quality

2 Need to identify sources - remediation -
reduction at source



From Rosse et al., (2011) f 1

2 Nanoparticles?
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Screenings from Local, Regional scales to ... o
Pesticides in the Garonne-Adour watershed (2021)

Data from water agency

South west coast
of France

Gironde estuary
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..... To Global scales
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Linking chemical status to ecological status (2010-2015) not so easy nor trivial ?
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Stakes

* >130 millions of referenced organic and inorganic compounds (CAS registry)

* More than 110 000 chemical compounds presen the european market (with 30 000 to 70 000 daily used)

* Inthe environment, these figures are multiplied --> transformation products
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One compound can lead to
several products

HNN

C

CFy

) caN £y~
N

c

g

CEN

Oxydation) mn

Photolyse| ™" N

FiC-S  CBN

Réduction I(N

Photolyse  HN W

. (]

Qu— a a
Processus|
s

biotique

5,
(o

N
ct o

CFy

Desulfinyl

(]
g

9
)_(om,
HN SN

N pu—
a @u

Carbox;mide

Processus
biotique

CFy

Sulfone ¢ Fipronil /%, Sulfide
& NG
L 6% M0 0

Yy FC-S, Gy

FiC, ceN 0,
%
©

N
HN" Sy

Qg : a
CFy

Amide

oy

Acide carboxylique

|

4

4
y.

Top 15 of pesticides in french waterways (2018
to 2020) (%)

_

i

/
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Transformation products can
be more toxic (or stable) than
parent compounds
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OBJECTIVES

To date, main studies and assessments of chemical quality of aquatic
environments are based on target chemical analysis and pre-selected set

of compounds

We are only looking for what we know

» Need to use new technologies and alternative approaches to characterise more deeply chemical
contamination: Non target analysis by HRMS (High Resolution Mass Spectrometry)

Overall
contamination
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MS mode

Non target analysis workflow

Extract influent, effluent and sludges of WWTPs I
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MS/MS mode

Identification workflow
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Overall analysis - Wastewater treatment plants (important source of MP in surface water)
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List of suspected TPs

Transformation products in natural environment Trs  (wisH]:
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TP216 216.086
> TP280a TP280b TP218 218.1012 |
4 . l ) TP280_280.1903 |
Effluent of WWTP 300 Ay  saaa DVFX  TP296 296.1852
o “% |
E 550 e - TP312 312.1799
4000 Venlafaxine (VFX) VFX Ho, e
200 g:'a
3000 ) 0 1 2 3 4 5 6 7 8 9 1011 ~ Hﬂ} (o} g; 46.0653 79.054291.0544 ‘0}0493190353‘33-0540450535 .
N Rt(min) Ly e 58,0652
= 2000 |
E \ ) X 9 6065 79.054291.0544 ‘ﬂ“‘g?w.azsmqusmsnsas
O-Desmethylvenlafaxmea..‘
1000 (DFVX) =
0 gi 107.0491
02 79,054291,0542 l 1330648450648
0 5 10 15 20 25 30 / 50 60 70 EﬂcW"S‘gVS.I#Z“_‘IOI_?:M:EZ&WIZ%D 140 150 160
Rt(min) Wastewater treatment plant MS/MS match
S 2
Upstream — Downstream
10 L . Jalle de Blanquefort (Bordeaux) 10 L
TP 280a
2000 DVEX  VEX 2000 DVFX VEX
1500 1500
N N
S 1000 £ 1000
500 500
0 0
0 10 20 30 40 0 10 20 30 40

Rt (min) Rt (min)

17



Q/ Treated urban wastewater (REUSE application)

Five columns (1m) filled with sand and gravel to simulate the

Inlets filled with different types of treated waters _ ] _ )
aquifer environment processes (soil/sand percolation)

TTYIY

20 === Column 1 (EUT): Treated urban wastewater filtered at 10 um.
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S
N
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Column 2 (CF+MF): Coagulation-floculation followed by ceramic filtration at 0.25 um.
A0 0 U Column 3 (NF): Nanofiltration with a molecular weight cutoff of 800 Da.
60 60 60 60 60 Column 4 (03): Ozonation (0.3—0.5 mg Ozone/mg DOC).

Column 5 (MF+03): Ceramic filtration at 0.25 um followed by ozonation (0.3-0.5 mg
Ozone/mg DOC).

dhdh & & S

Outlets for the different types of waters 18




INLETS

Legend - 30 PCA Scores
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— L I ... TP 280a-7 of venlafaxine

M |
Best & Name # Formula + m/z 4 Mass -+ Mass (Tot) 4= Diff (ppm) 4 Score (Tgt) 4 RT R RT (Tgt) & RT Diff R S
® VEN_279a-7_ SPE C16H25N O3 280.1906 297.2196 3021734 279.1833 279.1834 048 98.21 5.996 5.97 0.026
|
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238 1118@1 2

0275, i EUT Inlet

86.0507 @1.3 0,025

4 45 5 55 6 65 7 75 g

253.1278@1.°
@ Counts (%) vs. Acguisition Time (min)

233.0008@1.° 21




Entity List 1 : O3 inlet
410 entities

Entity List 2 : O3 outlet
75 entities

Entity List 4 : gyt Outlet
140 entities

Entity List 3: EuT Inlet
687 entities
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Entity List 1 : O3 inlet

410 entities

10

Entity List 2 : O3 outlet
75 entities

!

Entity List 4 : EUT Outlet
140 entities

Entity List 3 EUT Inlet
687 entities

03 Inlet 03 Outlet
Compound Rt Nb lon| Abundance Rt Nb lon| Abundance
280.1906@6.0008} 6,001 3 1112274 6,002 2 300213
228.1955@18.951 18,948 3 301528 18,945 3 218877
386.1741@4.7342 4,736 2 359537 4,731 2 128748
333.3008@29.136( 29,148 3 460684 29,135 2 87844

=P TP 280a-7 of venlafaxine
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CONCLUSION AND NEEDS

: Demonstration of the presence of more and more compounds
: Characterization of more and more complex mixtures (Fingerprint/Footprint)
: Able to start to address TPs

But needs

i Lower LQ (HRMS towards LQ QQQ)

= To continue to characterize TPs (treatment of waste water - oxidation - « re-use »)

B To improve treatment and storage of HRMS data (databases, softwares, statistics,
interoperability, ...) - Resolution

: Impossible to characterize all - Mixtures effects : strategies?

: Link presence/effects - Effect Directed Analysis

24
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