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Different land uses and wastewater discharges from point and diffuse emission sources result in accumulation
of nutrients, or eutrophication of lakes and reservoirs, and water quality not meeting standards for different
uses. Consequently, 70% of the approximately 300 lentic water bodies monitored in Mexico are in a eutrophic
or hypereutrophic state [1]. Different methods have been proposed for the rehabilitation of eutrophic water
bodies, where the following stand out (1) hypolimnetic oxygenation systems (HOS), where organic matter
is expected to be more readily degrated and iron oxyhydroxides are formed that can immobilize nutrients,
and (2) application of a phosphorus selective adsorbent (Phoslock) in water and sediment, that restrains this
limiting nutrient [2]. The effectiveness of these treatments depends on the accessibility of these amendments
to surfaces inside the porous structure of sediments, and the question arises if there are structural changes
due to the application of these methods? We evaluated how these treatments affected mineralization rates
of organic matter, immobilization of phosphorus, changes in pore volumes, distribution of pore areas in the
sediment. The sediment had a predominant pore size of 5.2 + 1.5 nm with an initial specific surface area of 46
m2/g, which increased to 58 m2/g with the HOS treatment and decreased to 41 m2/g or less with the Phoslock
and combined treatments and without treatment (Control). The pore volume remained at 0.09 + 0.01 cm3/g
with no variation between treatments. It was determined that the mineralization rate of organic matter was
higher in the Control reactor (44% of the organic matter in 220d) and lower in the reactors with treatments (32
+ 5% of the organic matter). The treatments did therefore not affect the pore volume or diameter. The different
mineralization reactions identified through ion release and depletions during the treatments, were related to
variations in surface areas of the sediment. The financial supports from IMTA (TH1913.1 and TH2012.1),
Conacyt (scholarship- CVU 780094) and the Office of International Affairs and External Cooperation of the
University of Costa Rica, are acknowledged.

Time Block Preference

Time Block C (18:00-21:00 CET)

References

[1] CONAGUA (Mexican National Water Commission), “Quality of water in Mexico”, [online], [consulted on
March 5, 2020]. (In Spanish). Available on the World Wide Web: https://www.gob.mx/conagua/articulos/calidad-
del-agua.

[2] Hansen, AM, Ruiz-Castro, AA, Diaz-Valencia, S., Moreno-Ayala, V., Diaz-Aldama, E., Sandoval, DA, Santana-
Vega Z. 2020. Hydrogeochemical dimensioning for rehabilitation of water bodies. In: XXX National Congress
of Hydrogeochemistry. Proceedings INAGEQ. (In Spanish). In press.

[3] Seaton, N., Walton, J. 1989. A new analysis method for the determination of the pore size distribution of
porous carbons from nitrogen adsorption measurements. Coal. 27 (6), 853-861.

Acceptance of Terms and Conditions



Click here to agree

Newsletter

Student Poster Award

Primary authors: Dr HANSEN, Anne M. (Mexican Institute of Water Technology); Mr SANDOVAL-CHACON,
DAngelo (Graduate Program of Environmental Engineering, National Autonomous University of Mexico (UNAM)); Ms
MORENO-AYALA, Vanessa G. (Mexican Institute of Water Technology)

Presenter: Dr HANSEN, Anne M. (Mexican Institute of Water Technology)

Session Classification: MS2

Track Classification: (MS2) Porous Media for a Green World: Water & Agriculture



