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Context Goals

» Reuse of treated wastewater (REUSE): interesting alternative in response o
global water scarcity. Risks due to the presence of contaminants of emerging » Develop differential approach based non-targeted
concern (CECs) in treated wastewater (TWW). analysis (NTA) to evaluate nature-based reactive
» Recent studies (Valhondo et, 2023; Patel et al., 2021) have shown the potential of barrier effectiveness
reactive barriers (RB) made of natural materials (Nature based Solution) easy » Study the NTA contribution for broadening

to access and low cost as recharge system to eliminate contaminants present in TWW. perspectives on the impact of RB treatment
» Evaluating RB process effectiveness remain challenging.
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Materials and Methods | Results and discussion_

a b . . . v
(@) (b) Comprehensive analysis in positive mode
TWW | 4547 4927 10857 TWW +RB (Fig 1).
Features : P } .
Visualization 50331 Venn diagram » 85 compounds identified or tentatively annotated
[Componentization Total components Volcano plot 49 compqunds with peak ared 1ncrea51p S atter
(c) P
8075 = contact with RB and 43 compounds with peak
prioritization Se'eCtedB‘;";‘;pO”e“ts 12 area decreasing after contact with RB
- Combotings 0] o . DecreaS{ng: pharmaceuticals and pharmaceutical
Identification 85 S metabolites
and annotation * Level 1- 44 o gi features . . . :
e g . . ‘ , * 3257 e Increasing: natural products and transformation
: L:::I 3. J o s ek Iy . features products
Sampling TWW at wastewater : o 80,008 | JEARRYS . ¢
treatment plant of Murviel les . » Compound identification challenges:
Montpellier (34, France) T s o s 10 - false positives and false negatives
108, Fold Change - quality criteria:  analytical  stability,
Fig 1: Analytical signals (Venn Diagram), prioritized features contamination, reproducibility
Condition 1 Condition 5 (Vulcano plot) and annotated or identified compounds from NTA data |- matrix effect
5 replicas 5 replicas
oncentrations an s sorption (Fi :
C trat d CEC ption (Fig 2)
TWW (160 mL) 1000 _ « 18/28 targeted compounds found in TWW
. RB (40 mL) _ 1 « Irbesartan, lamotrigine and diclofenac > 1 ug/L
A A d E — « Sorption: 61% compounds > 50%
G G g _ 39% compounds > 80%
Stirring: 1 h Stirring: 1 h E uTWw
60 rpm 60 rpm S 1 TWW+RB < (%) _ CTww +RB + 100
RB: 50 % sand, 30 % compost, 15 % 10 —gf : Crww
wood, 5% clay .
Ratio RB/Water (1/4) I » Sorption consistent with other studies
Total volume: 200 mL . (Valhondo et al., 2023; Patel et al., 2021)
D ® @ & & & & I I N S B T » Sorption is the main process in this stud
. . o O & ® 20 & ¢ CHEES o N & p P y
Extraction on solid phase @i\“ﬁ _&&Q‘ éxﬁ‘:ﬁ“’ . & 6{5.?"? \&&*‘;ﬁa“f“ gﬂo’*"i & & &aﬁﬂ .;,cs“‘lgqif‘i & é?aﬁ*‘ &f
(SPE, Oasis HLB) < & <F S ¢ R SN < &
.a;:;b
Fig 2: Concentrations of 18 targeted compounds found in TWW
and TWW + RB
120 | amisuoride | NTA applicability for sorption estimation (Fig 3):
8 * Bezafibrate  Satisfactory correlation but matrix effect vigilance 1is
100 o | | ® Car!:-?r:nazepine needed
y = 0.5944x + 33.73 S = — ® Cetinizine  Estimated sorption overestimate by 34 % calculated
g R2 = 0.9023 — gy ® Crotamiton Sorption
= 80 _ ad .- __{}--'d" | 1 ¢ Diazepam . .
3 1 * Diclofenac « Improved correlation for compound sorbing > 75 %
; HlH _ e Diltiazem
HPLC HRMS b 60 [ %: . Fenofibric acid
o e * T Fluconazole
] _ = o > Irbesart :
Resolution: 70 000 : - 0 } | , L;:iiriaae » NTA reveals numerous compounds in TWW
- Targeted (38 CECs) and non-targeted analysis X o 8 but also after contact with RB
- Internal databases made of 109 CECs for non- o ? . Sjrfaiethuxaznle > Diff tial lvsi q luabl
targeted identification | vierential - analysis providae  vaiudble
: Y =0.8073x +15.164 ° Tramado information on the effectiveness of RB
T R*=0.9462 o Trimethoprim
0 Venlafaxine
-40 -20 0 20 40 60 80 100 120
% Calculated sorption
Compound Discoverer software . . . . .
Fig 3: Percentage of sorption estimated by NTA in function of
Statistical analysis (ANOVA, p-value ...) percentage of sorption calculated for target analysis; in blue: linear
Differential analysis regression accounting all the compounds, in green: linear regression

accounting compounds with S>75%

Conclusion and perspectives

> 110 compounds identified or tentatively annotated in positive and negative mode

» NTA provides a broad and complete view of the performances of nature-based RB treatment, giving
information on the compounds released by the barrier in addition to RB sorption capacity

» Prospects:

Work published in Frontiers in
Environmental Science

» pursue investigations using RB made with the studied materials in column experiments Guy et al., 2024
exploring other parameters such as flow, duration, redox conditions, microbiological activity and do1:
in real-life situations
. . e 10.3389/fenvs.2024.138
« approach allowing the study of released compounds by the RB with the identification of 4.13
botential transformation products 5806
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