Removal of analgesic pharmaceutical by adsorption onto
blocarbons
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Introduction Objective

vl The increasing consumption of pharmaceuticals constitutes an environmental problem due to VI The removal of an analgesic
the growing presence of unaltered pharmaceuticals and their metabolites in urban and pharmaceutical, paracetamol, from
industrial wastewater (Fraiha et al., 2024). The European Union has set a 2035 deadline for wastewater was conducted by adsorption
removing a wide spectrum of micropollutants, including pharmaceuticals that are deemed onto a non-conventional biocarbon.

detrimental to human health. The standard processes currently used in wastewater treatment
plants (WWTP) only allow to remove a portion of these pollutants (Patel et al., 2019).

V| The process would allow achieving zero net
waste, according to the New Action Plan for

vl The adsorption process has been shown to be a successful way to remove diluted pollutants the Circular Economy (European
from wastewater (Varsha et al., 2022). However, the use of conventional adsorbents at Commission, 2020), on the path towards a
industrial scale is limited by their high cost. competitive and climate-neutral economy.
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vl The textural characteristics of the adsorbent, BET surface, the
morphological structure, and the surface functional groups
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equilibrium was obtained Iin a quarter of the time.

vl The good performance of the activated biocarbon from the
olive stones waste for removal of paracetamol from wastewater
was confirmed by the high adsorption capacity and efficiency
obtained In accordance with the European regulation on
wastewater treatment (Directive EU 2024/3019) and national law
on waste (Law 7/2022).
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References
M Directive EU 2024/3019 of the European Parliament and of the Council of 27 M Fraiha O, Hadoudi N, Zaki N, et al., Desalin. Water Treat., 317, 100114 (2024).
November 2024 Concerning Urban Wastewater Treatment. Official Journal of the M Law 7/2022, April 8, on Waste and Contaminated Soils for a Circular Economy.
European Union. Available online: http://data.europa.eu/eli/dir/2024/3019/0j. Official State Gazette Agency, BOE, 85, 2022. Available online:
M D3860-98; Standard Practice for Determination of Adsorptive Capacity of Activated https://ww.boe.es/buscar/act.php?id=BOE-A-2022-5809
Carbon by Aqueous Phase Isotherm Techniqgue. ASTM International: \West M Patel M, Kumar R, Kishor K, et al., Chem. Rev. 119 35103673 (2019).
Conshohocken, PA, USA, 2020. M San José; M.J., Lépez, R., Alvarez, S., Pefias, F.J. Appl. Sci., 16, 1512(2026).

M European Commission. A new Circular Economy Action Plan For a cleaner and more M Varsha M, Kumar PS, Rathi BS. Chemosphere, 287, 132270(2022).
competitive Europe. COM/2020/98 final

Acknowledgements This work is part of the project Grant PID2021-1263310B-100 funded by MCIN/AE1/10.13039/501100011033 and by “ERDF A way of making

Europe”. ,
At B

4 )

\_ J




