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Introduction

The use of vertical-flow constructed wetlands (VFCWSs) as selected nature-based solution to remove personal care products (PCPs) from wastewater and greywater has been already
demonstrated to be sustainable for the scope. However, the PCPs removal mechanisms within VFCWs, such as phytoremediation, adsorption on soil and biodegradation, as well as the
targeted design and dimensioning of VFCWs for this purpose need to be investigated in depth for the up-scale integration to a city’s water services, which is the purpose of this project.
The ReCare (Removal of personal care products from microbial processes in Constructed Wetlands for grey water recycling in sustainable buildings) project, funded by the FNR (Fonds
National de la Recherche Luxembourg), started in November 2022 and will be carried out in a laboratory scale within a 4-year PhD studly.

Methodology

The installation is composed of 6 lysimeters (L), with a total volume of 71L each, filled
with different substrates mixed with sand: conventional zeolite and some innovative
products such as biochar from plants (l), and biochar from cellulose-sewage (Il), as
follows: L1: 85% sand + 15% zeolite, L2: 95% sand + 5% zeolite, L3: 85% sand + 15%
activated biochar-l, L4: 95% sand + 5% activated biochar-l, L5: 85% sand + 15%
activated biochar-Il, and L6: 95% sand + 5% activated biochar-Il, as described in the

Preliminary Results

The planned duration of the three different types of SGW tests is 6 months each. Therefore,
the presented preliminary results are only for the LSGW. Considering that the tank lasts for
4-5 days, the macropollutants stability of the influent SGW was also tested and the daily
representative samples were analyzed over the tank duration (Fig.2). The concentrations
were stable within the week and the average (in mg/L) were: COD: 496.53, TC: 155.87, TOC:
129.27, 1C: 26.59, TN: 4.84 and NO,™: 4.80.

Flg 1. Influent macropollutants: stability test
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7.2L each. Concerning the spike of PCPs-micropollutants, 17 compounds were selected o ™
for the stock solution preparation (Table 3). The lysimeters will be also lighted 8 hours
per day (led lamps).
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Fig.2. Macropollutants stability test of the Light Synthetic Grey Water (LSGW) after the micropollutants' spike: concentration of the main
parameters (Chemical oxygen demand (COD), Total carbon (TC), Total organic carbon (TOC), Inorganic carbon (IC), Total Nitrogen (TN),
Nitrate (NO3-)): average values (n = 12) + standard deviation.

Inlet SGW tank
oy Besides the macropollutants analysis, other measurement were monitored such as

mixed temperature (T), pH, electrical conductivity (EC) and dissolved oxygen (DO), which were
important for better understanding the macropollutants removal rate (Fig.3). The EC for
instance, the values of lysimeter effluent were always higher (= 900 puS/cm) than the
influent (= 500), indicating the nutrients adsorption by the substrates and releasing of
salts. The same for the DO, in which the values of the lysimeters and effluent were lower (=
5 mg/L) than the influent (= 6 mg/L), indicating the O, consumption by microorganisms

activity.
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Fig.1. Schematic diagram of the ReCare Lab-scale installation. The inflow SGW through the lysimeter is indicated by the black
dashed lines, and outlet sampling are indicated by the solid dark lines.

Outlet sampling (10 L each; 24h composite)

Table 1. Synthetic Grey Water (SGW) recipes: ingredients for
each type (Light- LSGW, Medium-MSGW and Dark-DSGW).

Table 2. Expected parameters in the Synthetic Grey Water
(SGW): Light- LSGW, Medium-MSGW and Dark-DSGW.
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Table 3. List of 17 PCPs and pharmaceutical compounds selected for the stock solution preparation for the “Micropollutants
spike”. Concentrations: stock solution: 100 pg of each compound/mL of methanol; compounds spike: 5 pg/L of synthetic water.

Days of operation Days of operation

Category Class Substance (INCI) CAS number Abbreviation
90% 90% 90%
Anti-inflammatories (1) Diclofenac 15307-86-5 DCF
i 2 -75-1 L < = L 6o
Pharmaceuticals (4) . . Clotrimazole 3593-75 CLOT 8 e5% £ 65% £ 5%
Antimycotics (3) Fluconazole 86386-73-4 FCZ 2 £ £
Miconazole @2916-47-8 MIZ Tg 40% ,—E e Tgu 40%
Antiseptics (1) Antiseptics (1) Triclosan 3380-34-5 TCS £ % £
o o . e (2 oc
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Methylparaben 99-76-3 MeP
E 120-47- E o
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Propylparaben 94-13-3 PrP =]
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Fig.3. Macropollutants removal rate (in percentage) by the lysimeters within the 44 days of operation (sampling number: 12), in which
309.6 L was treated (per lysimeter).

Conclusion and next steps

e The presented results are not conclusive and other analyses have to be carried out before selecting the best lysimeter(s) based on pollutants removal rate, such as the
micropollutants removal (PCPs) which was not concluded yet; the microorganisms monitoring will be also carried out to understand their role on the PCPs removal;

e The high values of IC released will be investigated. Some of the hypotheses are: it can be related to the microorganisms activity (free CO2 due to the respiration), the substrates
cation/ anions exchanges, and releasing of Ca and Mg via leaching.

* The other types of SGW will be tested in a duration of 6 months each.
. Mesocosms experiments will be planned as a complementary study to investigate several variation with respect to type of plants, feeding regime, etc.
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