idg2?
EXCELENCIA

SEVERO
OCHOA

Improvement of the chemical quality of water in MAR /\/\/_\5
operations implemented with nature-based reactive layers

Diaz-Cruz, M.S.'1), Sunyer-Caldu, A.1Y), Contreras, AlY), Quintana, G.\%), Carrera, J. 2, Martinez-Landa, L.(?), Valhondo, C.(4

ESTORA

(1) Environmental Chemistry Department, IDAEA-CSIC, Barcelona (Spain) sdcqam@cid.csic.es; ascgam@cid.csic.es; aclgam@cid.csic.es; galgam@cid.csic.es.

(2) Hydrogeology Group (UPC-CSIC), Associate Unit, Barcelona (Spain) jesus.carrera.ramirez@gmail.com, lurdesm.landa@gmail.com. (4) Géosciences Montpellier, University of

Montpellier-CNRS, Montpellier (France) cvalhondo@gmail.com

The livelihood of millions of people depends on groundwater that is
overexploited and polluted or at risk. To prevent groundwater (GW)
depletion, MAR can be applied using effluents from wastewater
treatment plants (WWTPs) as a recharge source. However, in this
practice, there is a risk of contaminating the aquifers with chemical

substances carried by the water. Contaminants of emerging concern whose frequ

Analytes studied and the pilot MAR system

The results presented here correspond to those substances

ency of detection in the inflow water was
selected 23 compounds were grouped to
facilitate the presentation of the results.
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(CECs) represent a major threat since most of them do not degrade >50%. The
efficiently.
Hgmz} g ™
B J L,
Subgroup Compound

UVF Benzophenone 3

Benzophenonel

2,2'-Dihydroxy-4-

Among the CECs, pharmaceuticals are of particular concern,
since they exhibit biological activity, especially antibiotics
that can spread antibiotic resistance, and personal care
compounds, many of which are endocrine disruptors and
have been banned in some countries.
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A total of 58 analytes and their metabolites were investigated in the inflow water of the MAR system.
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* Compare the removal rate obtained in the
systems with a reactive barrier composed of
different natural materials and without a barrier.
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SAT4 and SATS are especially effective in the elimination/transformation PR 2 PR3 PR2 PR3 O e
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which elimination rates of over 99% in both systems have been obtained.
In contrast, the antiepileptic drugs studied appeared to be more
persistent and exhibited elimination rates of 64% in PR2 and 21% in PR3.
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The removal of the target CECs oscillated in a wide 0
range based on their physicochemical properties; water
solubility, dissociation constant, lipophilicity, and
adsorption potential.
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The different removal extent of CECs depends
on the recharge period and season.
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